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FOREST RESEARCH IN INDIA, 
1934 - 35 . 

PART II.— PROVINCIAL REPORTS. 

CHAPTER I. 

GENERAL. 

An increasing amount of research has been undertaken in the pro- 
vinces, to a groat extent in consultation or in co-operation with the 
Forest Research Institute, and many interesting and valuable results 
have been attained. Nearly all provinces now have silvicultural research 
officers, and several have also got gazetted assistants to help them, 
both indicating that the value and importance of forest resoarch in 
accelerating and cheapening production and in improving the financial 
results of forest management is being more fully realised. The expendi- 
ture on forest research is infinitesimal when the cumulative value of 
the results is considered. 

In relation to the provinces the okiof function of the Forest Research 
Institute is necessarily advisory, as the majority of the problems dealt 
with by provincial research officers are of local importance, and the 
detailed work has to be carried out by the provinces themselves. Several 
All-India co-operative investigations are however in progress, the most 
notable of which are the teak seed origin investigation, and the numer- 
ous co-ordinated experiments in methods of bamboo management 
that have been started throughout India in the different provinces. 
The silvicultural conference hold at Dehra Dun in October 1934 proved 
of great value in enabling the various provincial research officers to 
obtain a more intimate first hand knowledge of the work that was being 
undertaken in other provinces. 

In Assam there was no silviculturist but silvicultural research work 
.was being organised by the Botanical Officer. Most investigations 
initiated by the territorial staff are Btill in the preliminary stages. It 
l&fts found that natural legeneration of. /T erminailia mifriocaipa can be 
Iricreased by strip fellings leaving rows' of mother trees at right angles 
id, the prevailing .wind. Nursery experiments with many indigenous 



species have boon taken in hand. Pure Qmclina aiborea plantations 
have been definitely condemned and experimental mixed plantations 
of Arlocarpus chaplaiha and Diplcrocarpus tinbwalus with tlio Gindina 
havo been started. Experiments in checldng the spread of Eupatorium 
in sal plantations by closer spacing are in progicss. 

In Bibar and Orissa experiments have been started to find out if 
fire protection and mnnming will conserve and improve the yield of 
sabai grass [Pollinidmm angvslifohum) in plantations. In both tho 
dry grassy typo as well as in moderately damp sal forests, fire protec- 
tion has encouraged the natural regeneration of sal. Burning in coppice 
coupes is found to cause the production of multiple shoots. Experience 
has shown that tho best time to plant teak stumps in Bihar is immediate- 
ly after the first shower of rains, caily in June. An irrigation experi- 
ment by contour tronchmg uith hill typo sal is promising as plants have 
responded readily, and the cost of tho operations is probably low enough 
to make tho method an economic proposition on a large scale. 

The successful investigations icportcd last year from Bengal in the 
regeneration of Diptcrocaipui tvrbinatus by notching the seeds under 
high shado aftor remo\ al of the ground cover, have passed the prelimi- 
nary stagos and arc now being taken up on a larger divisional scale. 
Results fiorn experiments in obtaining natural regeneration in climatic 
climax ovorgroen forests in Chittagong indicate that tho best results aie 
obtained by gradual opemng of the canopy from below upwards, as was 
found in the Foderatcd Malay States. A large amount of data was 
collected from experimental garden and nurseiy cxpciimonts for many 
local and exotic species. Prc-monsoon teak stump planting was proved 
to be preferable to planting in the lams and also prefoiablo to diioct 
sowing or entire transplanting, a«, owing to the lapid growth of the 
stumps, it is possiblo to save at least one yeai’s cleanings m the planta- 
tions. The retention of suppressed and dominated stems of sal when 
thinning was found to reduce tho incidence of liaunfnl climbers con- 
siderably. Investigations into the technique of raising mixed planta- 
tions continue and should yield useful results in a few years. In the 
All-India teak seed origin experiments plants of Kilambur origin did best, 
thon the local Kaptai origin, which was almost equal to the Burma 
origins. The Bombay origins wore tho least successful. 

Bombay has no separate post of Silviculturist, tho work being carried 
out by divisional forest offioors under tho control of the Chief Conser- 
vator. Eaily burning was proved to be detrimental to sandalwood 
natural regeneration. Stump planting of Terminal ia chcbula gave 
more promise thon either direct sow ing or entire transplanting. Indica- 
tions were obtained that the thinning out of ooppico shoots in teak, 
leaving only one shoot per stool, ib desirable. 
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In Burma stump planting experiments with teak indicate a preference 
for stumps of over V diameter, 2" diameter being the optimum, though 
larger shies up to I}" gave good results. 6" to 8" root and 2" stem were 
found to be the most suitable 1 . The best time for planting (contrary 
to results in Bengal, Madiiu . Bombay, Coorg and Dehra Dun but agree- 
ing with results elsewheic in the United Provinces) was found to bo at 
the break of the rains, which gave better growth and survivals than 
pre-monsoon planting, direct sore mg or entire transplanting. The varia- 
tion of results from different paits of India is probably due to the occur- 
rence or absence in different localities of occasional showers before the 
actual break of the rains,. Ci ow-bar hole planting is now found to be 
cheaper and more efficient than other methods of planting (confirming 
results from other provinces). Weathering teak seed by alternate 
soaking (for 12 hours) and drying (48 hours) repeated 6 to 8 times juBt 
before sowing gave earlier and more regular germination. In connec- 
tion with stump analysis investigations it was found that the taper of 
teak trees docs not alter appieriably during the life of the tree, the rela- 
tion between girth at breast height and that at different levels remain- 
ing fairly constant for different G. B. H. classes in any one division. 

In the Central Provinces, natural regeneration of teak is found to 
spread gradually into areas successfully protected against fixe and graz- 
ing. In the All-India teak seed origin plots Nilambur and Mysore 
origins havo shown much gieater growth than other origins, but local 
origin shows the best form. Investigations have been started to deter- 
mine the deahability or otherwise of thinning out multiple shoots of 
teak and sal coppice. 

In Coorg a small research branch with a special research ranger has 
been started and is working in conjunction with the Madras Silvicul- 
turist. Investigations are chiefly concerned with the artificial regenera- 
tion of sandal, teak tnungya work and the regeneration of tropical ever- 
green rain-forests. 

In Madras useful systematic research on planting technique for 
teak continues to be done. The advantages of pre-monsoon stump 
planting, previously reported, have received further valuable confirma- 
tion in an exceptionally dry season. The very considerable retarding 
effect of some taungya crops on the growth of teak has been demonstrat- 
ed, hut it has been shown that this can ho partly overcome by early 
stump planting. Storage of teak stumps tip to three weeks, and their 
transport to distant places, have been proved feasible. It was again 
confirmed that in naturally light friable soil aeration in teak plantations 
by forking confers no advantage over cheaper weeding methods. 

\ , Contrary to some results from other parts of India it was again shown 
yihat sorting out of teak seed (fruits) by size is not justified, the 
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germination and subsequent growth from largo fruits being not appreci- 
ably better than from small. Further valuable confirmatory work on 
the best thickness, length of root, method of plant ing, etc., of stumps of 
teak and other important species was done. 

Intensive research into the best methods and species to use for 
regenerating dry fuel forests was carried out and somo definite recom- 
mendations con now be mndo as a TCsult of those investigations. The 
feasibility of stump-planting sandal has again been shown. 

Tho retarding effect of weeds m a teak plantation was very strik- 
ingly demonstrated, an increase of 165 per cent, in growth being obtain- 
ed in 2 years in a cloan weeded plot as corapated with divisional weeding 
practice. 

Extensive investigations into the best methods of regenerating tro- 
pical evergreen forests have been continued and somo useful lesults 
obtained. A beginning in systematic research into thinning methods 
has boon made with 27 plots at Nilambur and further sets are being laid 
out iu Wynaad division. 

Spike disease research in sandal also now comes within the sphere 
of tho silviculturist’s activities, tho most noteworthy result of the year 
being the successful experimental transmission of tho disease on scveial 
occasions by insect voctors. The main probloms that are being dealt 
with in this connection are the control of spike by removal of sources 
of mnsked infection, tlio isolation and breeding of resistant varieties of 
sandal, and tho determination of immunising species of host plants with 
a view to their introduction in sandal bearing areas to reduce the inci- 
dence, and the isolation of tho insect vectors of tho disease with a viow 
to their ultimate control. 

Further experiments in the Koith-Wcst Frontier Province have 
confirmed that successful natural regeneration of Pinus excclsa forests 
is chiefly dependent on reduction in the depths of the unfavourable 
“ A ” — horizon of tho soil. Winter stump planting of walnut was again 
found to bo tho most certain method of regenerating it and stumps of 
ash were also successful. Largo cuttings of willow and poplar 3& 
long gave better results than sinalloi cuttings. Closure to grazing has 
been found to produco conditions unsuitable for natural regeneration 
in Pinus lonyijblia and Pinus ex-cel sa forests. 

In the Pumab tho Director of tho Irrigation Research Institute has, 
in collaboianon with the Silviculturist, collected and worked up data 
on soil profiles in deodar, silvor fir, spruce and Pinus cxcelsa forests, 
wliioli will shortly he published. Work has been concentrated on nursery 
technique including seed weighmont, storage, pre-treatment, germina- 
tion methods and post seedling behaviour of the more important specios 
used for planting, and gave interesting results. Studies on suscepti- 



bility to frost damage were made, and experiments in introducing exotic 
conifors were tried, larch, being the most promising. 

In the United Provinces, probloms concerning the natural regenera- 
tion of Sal continued to form the ohief items on the research programme, 
and the investigations are progressing favourably. Frost is the. chief 
difficulty. A cover crop of TepJirosia Candida at Haldwani protected 
sal seedlings in taungya from a severe frost though the Tcphrosia itself 
was killed by it. Introduction of sandal, using Madras and Coorg bccd, 
has been again tried in lantana areas, and a leaflet was published giving 
interim results of investigations on reclamation of vsar (saline) soils. 
Extensive resin tapping investigations continue, indications in favour 
of deep tapping being obtained. A series of forest leaflets for local 
circulation has been started for the publication of interim results on 
experiments in progress, chiefly to keep the territorial staff in touch 
with the research branch with a view to make use of oven tentative 
results ; — an idea that might be followed in some other provinces with 
advantage, especially where long-term investigations arc in progress 
or where useful preliminary results nro obtained requiring verification 
by repetition of the experiments. 

In the sphere of forest utilization the appointment of a Forest Utiliza- 
tion Officer in Assam has been approved. This is a Btop in the right 
direction. 

The experiment of the use of ping ( Gynoinelra polyandra) as a sub- 
stitute for hickory for vibratory screens in the Assam Oil Company’s 
wells at Digboi continues to show promising results. This Company 
is also experimenting with the use of liollong (Diplcrocarpus macrocarpus) 
as a substitute for imported rod codar. A regular maikot has been 
established for champa ( Michelia champacd) in Calcutta. 

In Bengal, sundri ( Hcriticra minor) was supplied to the Shevades 
Camera Works, Belgaum, and to the Presidency Jail, Aliporc, to test 
suitability for their work. Bamboos were also under test for suitability 
for tool handles. A supply of saur (Beluh spp.) was fried by the Giamo- 
phono Co., Dum Dum, and somo orders for this timber weie placed by 
tho Company. A largo variety of species woro sent to Controller of 
Stores, E. B. Railway, to test for tool handles. 

Bihar and Orissa have continued, with considerable success, their 
efforts to find now markets for their forest produce. Now markets 
were found for packing case timber in Calcutta, hardwood sleopois in 
the Dhanbad Coal Field, fox poles in tho coal fields and the Indian Copper 
Corporation, and for salai (Boswellia serraia) for kegs with the Indian 
Wire Products, Ltd., Tatanagar. Various tests on tool handlos and 
timbor suitable for pencil making aro also in progress. The question of 
floating sal and other poles and also bamboos is being investigated. 
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The Burma report contains much, interesting material. The chief 
activities of the year may be summarised as follows : — 

(a) Further study of the damage to teak timber by the bcehole 

borer moth (Xyfcutes) by milling sample batches of planta- 
tion teak logs from 10 divisions and by data collected by 
teak lessees in their Rangoon mills on the number of bee- 
holes m natural teak squares. 

(b) Arranging for supply and passing of 10,000 B. 6. pyinkado 

(Xyha dolabnformis) faleopcrs to the Northern Group Sleeper 
Pool, Lahore. 

(c) Collection of statistics in connection with the sale of Burma 

timbers m export markets. 

(d) Further work on Teak Grading in liaison with the teak lessees 

and Forest Economist, Dohra Dun. 

(e) Pieparation of a senes of notes and articles on Burma timbers, 

with special reference to competition by substitutes, grading, 
etc. 

(f) Working out a scheme in conjunction with the Customs for the 

collection of statistics of timber Imports and Exports with 
a view to establishment of a Central Clearing House in India 
for supply of information to tho trade. 

{ ff) Investigation of the effect on the new match duties under the 
India Act — 1934 on Matoh wood supplies. 

(h) Study of variations in the quality of teak wood. 

(i) Answering miscellaneous questions on Burma timbers, lac, 

cutoh, tung oil, bamboos and other minor forest produce. 

Tho revised edition of Rodger’s Hand-book of the Forest Products 
of Burma was Bent to press during the year. 

In tho Central Provinces, owing to adverse climatic conditions, there 
was a large drop in tho yield of lac, 1,250 mds. as compared with 2,862 
mds. in 1933-34. Prices continued to rise until July after which they 
fell considerably. The demand for the gum of Sterculia mens (gum 
Tcarnya) continued to improve. During the yoar 59,291 owts. of tho gum 
were exported to foreign markets. 

In Madias a further contract for two years has boon made with tho 
S. I. Railway for the supply of special sized teak sleepers. A three year 
contract for tho supply of hardwood sleepers has also beon made. Teak 
and other haidwoods were also taken by the railways for carriage and 
wagon work, and teak logs supplied to the Public Works Department 
and Jail Department. Tho market for timbeis showed no sign of im- 
provement, the best demand being for teak. Work on the developing 
of markets for lac and shellac continued. A total quantity of 11,541 
lbs. of grain lae and dust lac wab disposed of during the year. 



CHAPTER II. 

SILVICULTURE AND WORKING PLANS. 

ASSAM. 

I. — Experimental SiLVicaMmu. 

(i) General. 

The post of the Silviculturist remained vacant throughout the year 
but Air. A. Das, I.F.S., carried on the duties so far as po«»iblo in addition 
lo his work on the preparation of tho Flora of Aslant up to the 7tli 
August 1934, when he was succeeded by Air. C. S. Purkayastlia, P.F.S. 
The work on the As«am Floia consists principally, for the tuno bomg, 
in gotting tho results achieved to date through tho pros'*, and it is hoped 
that the Botanical Officer will he able to organize the Silvicultural re- 
search work on proper lines. 

(ii) Natuial legmcrntion including coppicing, root suclrrs, <tc. 

(a) From icrd. Etcrgfeeu Forests.- llc.sults of subsidiary opcia* 
tions, including the felling of lower canopy lice-, m plnces in recently 
worked ovor coupes of JLakbiinpur and Sjlmgai , have been mort oneoui ag- 
ing. Aleasuromcnls in Indicator and Control Plots, laid out in a coupe 
of the Disai Itebcrvc, 8how that height increments of Diptciocarpun 
mncrocarpm (hollong) and Mcsua ferrea (wihor), in one year, arc 14*61 ± 
1*77 inches and 3-3 ^ 1-02 inches respectively in the Indicatoi Plots 
compared to 4*33 3*97 inches and 0*83 0*80 inches in the Control 

Plots. There was no appreciable seedling j ecu fitment. nfJ a x-esult of tho 
subsidiai y operations. 

Measurement of Indicator Plots in tho Experimental Plots of Joypoic 
shows that, given annual tending, Diptcrocai ptut macrocarpw> ( hollong ) 
responds bolter than iJ/r sun jfturca (nahor) under an open condition of 
canopy. 

It is worth mentioning that seedlings, of other comparatively infre- 
quent, but important, components such as Magnoliaccat (sopa), Arlo- 
carpal chaplnsha (gam), etc., arc few in number and blunted in growth 
under n clo<*o canopy, whereas advance growth of such species in more 
open locamies have increased in height by about 15 to 20 feel in 5 
years in tho Indicator Plots, 

Eiptcrocarpm Inrbmalus (gmjaii) and Eugenia jambolana (jam ). — 
Several Experiments have , been carried out by successive Divisional 
Forest Officets of tho Sylhel division to establish natural regeneration 
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of tliese species round their mother trees by making clearances and 
systematic weeding. The records show that complete stocking can be 
obtained in 4 or 5 years over -04 acre of jam and 1*5 acre of garjan 
from a tangle mother tree. These results are not likely to be useful 
in practice, as tho distribution of such valuable trees in the type of 
forest where they occur is so sporadic that it will be impossible to 
ensrne subsequent maintenance of such scattered patches of regenera- 
tion established at considerable expenso and trouble. 

Terminalia myriocarpa (bollock). — Several experiments have been 
done m the Sadiya division to detoimine the wind direction at tho time 
of soed fall and the range of seed dispersal as a result of which a system 
of aided natural regenoiation has been evolved. Based on these data 
the system prescribed in the Working Plan consists of keeping rows of 
mother treos at right angles to tho wind diieotion (i.e., about east-west) 
at intervals of 8 chains and clcarfelling the rest of the area. 

Shorca robusta (sal). — Vory considerable progress has been made in 
Kamrup in achieving sal natural regeneration in patches, though not 
always in tho compartments whore it was particularly wanted. Tho 
problem of inducing whippy shoots to pass into the fleshy stage at a 
pace sufficient to allow of the desired exploitation of tho standing trees 
is principally the one requiring solution. 

Mr. Dc, Divisional Forest Officer, Goalpara, has an experiment in 
the Bamba Block (Bahbar zono) to study the invasion of Imperala 
(thatch) in a Pollinia (sau) area. Where there was some thatch before, 
it is extending gradually, but where it was initially absont thatch has 
not come in yet though the area is being burnt annually' for the last few 
years. 

The Eupatorium-invasion of Goalpara continues and its line of attack 
is along tlic sides of roads and paths. 

(5) From coppice and root suckers. — Nil. 

(iii) Seeds (collection, weight, germination per cent, plant per cent, aids to 

germination, etc.). 

The Divisional Forest Officer, Nowgong, reports that goi mi nation 
of Cassia jistula is hastoned by soaking tho seed in boiling water for 5 
minutes. The next best treatment is to dip the seeds for 48 hours in a 
mixtme of cow-dung and water. 

Muli bamboos (Melocanna bambusoides) have been noticed in fruit 
in the Baghimandan Deserve, Sylhet division. 

(iv) Nursery wo> I;, 

An experiment was started in 1931 in the Holongapur Reserve (Sib- 
sagar division) with a view to ascertam (1) the best time of sowing for 
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maximum germination, and (2) llio effout of the size of mother tiees on 
germination and plant, per cent . for a numbor of species that occur 
in the Evergreen forests of Upper Assam. Observations have been 
made for one year only and the following results require confirmation 
by subsequent observations for a number of years more, 

Amoora icalUchii ( amari ). — Germination per cent, increases with 
the size of mother treos, germination being about 91 per cent, in the ease 
of the specimen tree 7'-o" in girth. Casualties in one year in most cases 
were about 2*5 per cent. 

Nijsia scssUijlora (< gahatikopa ). — Germination is best in the case of 
specimon treos of G'-7' girth class, being about 5] per cent. Germina- 
tion continues for more than a year. 

Michelia vwnlana ( litasopa ). — Germination is very low and tho 
size of the mother tree has apparently no effect. Seeds wore not treated 
before sowing, which may account for poor germination. 

Talauma phdhcarpa < [korifat sopa ). — Germination per cent, is general- 
ly poor but improves with the size of tho mother trees, — being about 22 
per cent, for a mother tree G'-l" in girth. Seeds were not treated before 
sowing. 

Mesua ferrea ( nahor ). — Germination per cent, of 3'-4' girth class trees 
appears to be the beat, being 36 per cent., though differences are not. very 
great. 


(v) Artificial regeneration, including taungya. 

Tho Divisional Forest Officer, Goalpnra, is experimenting on restock- 
ing of grass land with simul ( Bombax malabaricum). One year old 
transplants, with roots pruned to 6 r and shoots intact, are put out. 
If the loading shoot h do not dry up in tho 1st year of planting, it is 
expected that, in the 2nd year, tho plants will grow above the grass 
when the simul can bo considered as established. Normal root system 
is re-established in ono year. In the Nowgong division a now method 
is being experimented for the propagation of srnul, by breaking up 
tho soil below sced-bearois which is supplemented by broadcasting the 
seed over the area. 

In the Gontparn division, transplanting of 9 months old entire plants 
of Mich alia ekamjmea is recorded to have given very satisfactory 
results. 

Pure plantation of Gmclina arborca (gamari) in Sylhet division has 
been abandoned because tho species requires very heavy thinning from 
early years with a view to maintain the height growth and a well develop- 
ed crown which is necessary to fight tho attack of Lormlhvs scurrula . 
This leaves too few stems for the final yield to make puce gamari 
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plantations economically useful. The present policy is to grow Arlocarpus 
chaplasha and Dipterocarpus turbinatus in intimate mixture with gamari. 
In early stages these species are not affected by the light shade of Gmc- 
lina , whereas in subsequent years heavy thinning of gamari will meet 
the light requirement of those species. 

In the cinchona plantation of 1933 (K. & J. Hills) the present height 
of the plantation, now one year old, is about 3'. 

(vii) Tending. 

Thinnings, cleanings, climber and weeds. Upper Assam Evergreen 
type . — The Working plans of Sadiva and Lakhimpur have tentatively 
laid down that thinning of Ternnnalia myriocarpa plantations should 
be done in the 2nd, 4th, 6th and 10th year and afterwards every 10th 
year. The matter awaits systematic research. 

Surma valley Gmdina plantation — A plantation scheme has been 
sanctioned for the Sylhot division, which prescribes that with a spacing 
of 12' X 9' the first thinning cannot be delayed longer than 5 years. 
It has been observed that if thinning is delayed longer, the conical shape 
of the crown is lost and once this stage has been reached no thinning 
would produce any visible response afterwards. 

Sal . — In the Nowgong division, where Eupatorium is the principal 
weed in sal plantations, an experiment is being carried out to work out 
the comparative cost of raising plantations with different spacings. 
It is expected that very close spacing will ensure early closing up of the 
canopy and the extra cost may be compensated for by the saving in 
cutting down the Eupatorium, which, with wide spacing, has to be con- 
tinued for a very long period {8-9 years). 

(viii) Mixtures. 

No systematic work has been done yet but the general instructions 
for tliis year are to obtain a mixed crop wherever possible, mixture 
being arranged in pure patches of small size (about 24-5 acres). The 
only exception is in the case of Gmelina where other species are tried in 
intimate mixture with it for reasons given under (v). 

(ix) Under-planting. 

No systematic work has been done under this item. 

(x) Silvicultural system. 

Unless there is a reasonably high proportion of valuable species in 
the natural forests, and natural regeneiation can be assured, the Silvi- 
cultural system that has been prescribed in the Sadiya Kan and is likely 
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to be prescribed in future for other such mixed forests of Assam con- 
sists of, 

(1) felling of valuable trees above a certain girth limit consistent 

with a policy of sustained yield, and 

(2) artificial regeneration of a specially selected blank area, most 

convenient from the point of view of labour supply and 
future exploitation, so as to produce the equivalent volume 
annually removed from the whole forest under (1). 


(xi) Miscellaneous. 


1. A systematic survey of the Oinelim plantation (about 5 sq. miles} 
in Sylliet division was made which shows that Loranthu s nttaclc ib 
confined to — 

(1) About G per cent, of the total area. 

(2) Arons along both sides of openings such as Railway lines, rivers 

and roads. 


(3) Closely planted areas with a spacing of G'xG' or 6'x9', — areas 

with a spacing of 12' X 9' being comparatively free. 

(4) Plantations more than 5 years old. 


2. A further consignment of samples of cinchona bark was sent 
during the year to the Government Quinologist, Bengal, from the Mikir 
Hills plantation of 1929-30. Results of the analysis arc given below : — 



Root. 

Stem. 

Brnaoh 





■ 

P ore on tag o. 


Quiniuo . , 

« • 

• • 


3-15 

3-07 

1-00 

Cwohonidino , 

• • 

• • 


<M0 

0-60 

0-10 

Qninldino . . 

• • 

• • 


0-U5 

0-00 


Cinchonine 

* • 

• * 


0-48 

0-47 

0-38 

Amorphous . 

■ 

• •• 

« 

•05 

•83 

•37 


Total alkaloids . 

• 

5-43 

4-07 

2>51 


Samples were from dying trees and hotter results are expected whoa 
the plantation will be clcarfolled next year. 


II. — WoKKIWO TLAHS AND STATISTICS. 

(i) Working Plans . 

Mr. 0. Purkaynstlm, P.F.S., continued to aot ns Working Plans 
OJficcr up to the 7th August 1934, when he was succeeded by Mr. K. B. 
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iMolmnkI, I.F.S. The post of the second Working Plans Officer remain- 
ed vacant during the year. 

Working Plans of tho Plains Reserves of Lakhimpur and Sadiyn 
divisions arc non- in the press. 

The field work for the Working Plan of tho Nowgong division, includ- 
ing the bonsum ( Phabc goalparcnsis ) bearing reserves of the Sibsagar 
division, was completed during the year. 

(ii) Yield Volume and Form Factor Tables. 

The Assnm Forest Recoids (Silviculture), Vol. II, with the title 
“ Provisional Volume Table and Rates of Growth for few important 
species in the Mixed forests of Upper Assam” was compiled by Mr. 
C. Pnrknyasthn, P.F.S., and sent to tho press. It has since been 
published. 


Sample Plots. 

There were 14 Sample Plots under the Silviculturist’s control at 
the beginning of the year ; remensurements of 3 plots were done accord- 
ing to prescriptions. S Sample Plots of K. &. 3. Hills were added during 
the year. 


BENGAL. 

I. — Exmirime ntal Sn.viooi.TimE. 

(i) General. 

Mr. C. K. Ilomfrny, Deputy Conservator of Forests, was in charge 
of the Division throughout the year. He and the Conservator of Forests 
attended the 4th Silvicultural Conference at Dobra Dun in October 
1934, and then visited the sal forests of Gorakhpur (U. P.), to collect 
information on the management of sal coppice and the method of raising 
sal plantations there. 

All divisions except tho Suudarhans were toured by the Silvicul- 
turist. Mr. C. G. Trevor, G.I.E., Inspector General of Forests, toured 
Northern Bengal in April 1934 and Mr. Champion, the Central Silvicul- 
turist, toured the hill plantations of Darjeeling and Kurseong and 
inspected the Silvicultural experiments (including nurseries at Takdnh 
and Sukna). The Forest Botanist (Mr. Parkinson) toured Southern Bengal 
during November and Deoembcr 1934, in the Chittagong and Chittagong 
Hill Tracts divisions. Ho gave invaluable help in the identification of 
trees in the Linear Sample Plots laid ont at Mcunimukh, Chittagong 
Hill Tracts division, and at Bhomariaghona, Chittagong division, 
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These visits have been helpful and are greatly appreciated. The 
Inspector General of Forests made several useful suggestions for future 
silvicultural experiments -which are gradually being taken up as staff 
and funds permit. Work -was carried out in both Southern and Northern 
ranges in accordance with the programme. 

(ii) Natural Regeneration. 

(a) Dipterocarpus species. — Experiments in natural and nntnral- 
cum- artificial regeneration of gurjan ( Dipterocarpus turbinalus and Dip- 
terocarpus costatus) were continued in the Chittagong and Cox’s Bazar 
divisions. The methods that have been tried up to date are as follows : — 

(i) Annual burning with and without removal of the understorey ; 
also with and without soil working. 

(ii) Broadcasting with and without hoeing. 

(iii) Notching deep and light. 

With both Dipterocarpus costatus and Dipterocarpus turbinatus 
annual burning with and without the removal of the understorey has 
not so for resulted in the appearanco of natural regeneration. The 
evergreen undergrowth however is being gradually replaced by tliatoh 
grass. A little amount of natural regeneration was induced by hoeing 
before seed fall but the growth was too slow and the condition of the 
seedlings too delicate to enable them to cope with even low weeds. 

The success of notching seeds of Dipterocarpus turbinalus under high 
shade is very encouraging and far superior to that of broadcasting with 
or without hoeing. The cost of establishing plants under experimental 
conditions works out at about Rs. 20 per acre and has taken about & 
years. Under actual conditions it can probably be done for much less. 
It has now been decided that this experiment has passed the experi- 
mental Stage I, and will bo carried out in Stage II by the Divisional 
Forest Officer, Chittagong, on a larger scale in certain fuel coupes. The 
fuel removed as a lower storey is saleable and the canopy which consists 
of the biggest and best timber can be removed at any time that a market 
is found after the new crop has been established. As the result of past 
experiments instructions for notching have been laid down as follows : — 

1. Initial condition. — Forests are usually 3-storeyed, with scattered 
trees in the top storey, a fairly dense middle storey, and dense under- 
growth consisting of bamboos and annuals and perennials. 

2. Details of work to be carried out : — 

(i) All undergrowth should be cut in the cold weather. 

(ii) What is required is an evenly balanced high canopy, and low shade 
is definitely harmful. To obtain this all good timber species in the top 
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canopy should be retained, imd the only species in the 2nd storoy to be 
retained are tho«o that arc required to keep an even canopy. The remain- 
der of the species in the 2nd storey should be removed. It must be 
clearly understood that where there is shade given from two layers of 
canopy, the lower storey must be removed, leaving only the upper storey. 

(iii) The areas should ho burnt between the end of March and the 
beginning of April, care being tnken to protcot the standards from fire, 
by scraping the slash away from the base of the standards. The success 
of this method depends a lot on a good burn, and burning must be 
carried out before April storms start. 

(iv) Seeds of Dipterocarpus turbinalus are collected ns soon as ripe, 
and must be carefully sorted out by hand, any seeds on which a spot 
of gum is found nre rejected. Seeds arc then " notched in ” as soon as 
possible after collection making a hole with the point of a dno, placing 
the seed in the hole — }* to deep, and then just covering up with enrth. 
Seeds should be “ notched in ” about 3 feet apart, coolies working 
together in lines. 

(v) An intensive cleaning is required during August of the first year. 

(vi) In the cold weather all that is required is the pulling up of clim- 
bei8 and assam-lola ( Eupalorium odoraltim) in the month, of November 
before it starts flowering. No undergrowth is to be cut unless actually 
interfering with the plants. 

(vii) After the first year, cleanings 6hould be done in the rains as 
required. In the cold weather all scattered assam-lo'a should bo pnlled 
up in November until plants are out of danger. Climber cutting should 
be done when necessary. It must be clearly understood that thorough 
cleanings are not required, and they must be confined to the removal of 
inferior species actually interfering with the growth of the individual 
gurjan plants. 

(vih) Fire protection is absolutely essential, and if the area is burnt the 
young plants will not recover. 

Constant failure has been experienced with “ notohiug in ” of Dip- 
terocarpus coslalws which ripens some time boforc the break of the rains. 
An experiment was mado to study comparative results of ‘ light * notch- 
ing (i' below surface) versus * deep ’ (IV below surface). Tlic results 
were the same, 10 per cent, in each ease. The experiment will he 
repeuted again this year, 

(b) Evergreen forests, — As described in tf.se Inst year’s report, the 
Experimental Plots, laid out in Chittagong Lfill Tracts, to discover a 
method of raising the existing suppressed natural regeneration, were 
maintained. \ 

The canopy is viewed as of four tiers counting from the top, the 
fourth tier being the undergrowth. By « removal ” is meant the 
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removal of unimportant species only and does not include the useful 
species. 

The Central Silviculturist’s suggestions regarding different cultural 
operations were carried out and * Indicator Plots * for selective counts 
of natural regeneration in sqnares were maintained. 

The following arc some of tho tentative conclusions arrived at to* 
date : — 

1. In the untreated control growth of seedlings is extremely slow 
(to almost nil during the last four years). 

2. Wholesale removal of trees or heavy opening of all storeys at 
the initial stage is definitely injurious as it encourages rapid growth 
of weeds which smother existing seedlings. 

3. Cutting of all undergrowth (fourth tier) and removal of part of 
third are essential preliminaries to any regeneration operations, as low 
shade retards tho growth of seedlings much more than high shade. 

4. Progressive lightening of the canopy of tho third and second tiers 
is important. 

5. Burning after cutting the undergrowth and removal of the third 
tier in the hope of getting a more uniform recruitment of seedlings has 
not been attended with success. 

6. Weeding and cleaning. — It is absolutely necessary to free the 
existing regeneration from interfering weeds and climbers. Observa- 
tions indicate that weeding must precede any real opening up of tbc 
canopy. Cleanings after tbo opening up of the canopy have a decided 
beneficial effect in the growth of tho young regeneration. The best 
time to do cleaning appears to be May just before tho rains. 

(c) Eopea odorata. — As bns been reported in the past tho plants 
in the open plot arc much more vigorous than those in the shaded plot 
and have an average height of 4 , -G" in tho open as against 2'-8" under 
shade. Tho average height growth during the last growing season alone 
was 9" in the open as against 4" only under shade. The open plot how- 
ever has required intensive weeding, while the plot under shade is 
virtually weed free. 

Results show that the natural regeneration of Eopea odorata benefits 
greatly from complete removal of overhead cover but must be weeded 
until such time as they close up and are fully established. 

(d) Shorca robusla. — E. P. No. 16 of Buxa division, situated near 
the foot of the hills, was laid out to discover if, by opening up the canopy 
by the removal of all species except sal and burning the undergrowth 
annually, it would bo possible to obtain natural regeneration of sal 
on the slopes from mother trees which, are confined to tho ridges and 
spurs. Tho undergrowth consisted mainly of sau grass ( Pollinia ciliata) 

n 2 
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extremely dense. As a result of 4 years’ burning an undergrowth, of 
mixed herbs and shrubs has come up thinning out the sau. 

Recruitment of sal lias so far been slow and poor, and although it 
has increased very slightly, none havo reached the * carroty ’ stage 
and can be called established. On the other hand regeneration of fire 
resisting species of the dry mixed typo lias come in in abundance. 

(e) la the Buxa division, the experiments on burning annually the 
sau grass (Polluua ciltala ) areas in the Bhabar Tract with a view to 
obtaining natural rcgcucration of sal uero continued. The area lias 
been burnt continually for 5 years. 

Sau grass is gradually being replaced in many places by Lcea crispa, 
thatch ( Impcrata anindmacca), Mucnna pruriens and Anthistiria gigan- 
tca. There has been no marked increase of sal regeneration in areas of 
pure sau Sal rcgcucration is definitely on the increase in places where 
the soil lias been exposed by the invasion of widely scattered, Lcea crispa 
and also in areas where thatch (Impcrata arundinacca) forms the principal 
undergrowth. 

(/) A 6mnll scale experiment was laid out in sau grass areas to see if 
hoeing (strips 3' wide and 6' apart) would assist in obtaining natural 
regeneration of sal. In the following cold weather it was found that 
there was just as much natural regeneration in the sau grass in the 
interspaces as m the hoed up strips. 

(ii) An experiment was also tried to introduce sal in areas containing 
no mother trees and where the canopy consisted of miscellaneous species. 
Strips were hoed up os above and sal seed was broadcasted in the strips. 
Results were good. 


(iii) Seed. 

(а) Seeds of exotio species for experimental purposes and seed for 
plantations were supplied to divisions tlirough the Silvicultural division. 

(б) Seeds of valuable timber species for experimenting with in the 
plains and hills were received from Kenya, Queensland, Russia, Curator, 
Royal Botanic Garden, Edinburgh, and through tbo Forest Botanist, 
Dehra Dun. 


(iv) Nursery TFor/r. 

Three nurseries and gardcnB are maintained by the Silvicultural 
Branch. The routine tests are nursery bods with and without shade, 
and comparison between direct line sowing, transplanting and stumps. 
These arc repeated as far as possible for four years running so as to 
obtain average results. In addition at Sukna and Hazarikhil, loga- 
medeloa (Tephrosia Candida) is sown in between the lines over half the 
area in May. Lines are so run as to keep the beds of direct sowing, 
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transplanting and stump planting partly in the open and partly under 
the shade of bogamedeloa, so as to compare the relative rate of growth of 
each species with and without shade. All possiblo data regarding 
weight, treatment, germination, etc., of seeds are recorded for all species 
put out in the nurseries. The information obtained is of immense value 
to this Province, which depends so largely on artificial regeneration. 

(a) In the Hazarikhil (Chittagong) nursery, observations continued 
to be taken on species sovn since 1931. The following species were 
tried during tho year under report : — 

Dehaasia cuneala, Eugenia grandis, Dipterocarpus tuberculalus, 
Mesua ferrea, — all with excellent results (over 75 to 95 per 
cent germination) — Swidenia macrophylla find Syzygium jam- 
bolanum good (over 50 to 75 per cent germination) — Podo- 
carpus neriifolia and Bambusa ivlda — fair (over 25 to 50 per 
cent) and Dipterocarpus costatus, Ptcrocarpus dalbergioides 
Anisoplcra glabra , Taraklogcnos kurzii, Metocanna bambusoides 
and Bombax aticeps — poor (below 25 per cent germination). 
Dendrocalamus longispatlvus — failed completely. 

Results of transplanting of 2 to 21- months old entire plants from 
tho nursery to the garden were quite good (about 75 per cent over sur- 
vival) for Eugenia grandis, Diptei ocarpus tuberculalus, Dipterocarpus 
costatus, Anisoplcra glabra and Bambusa lulda and fairly good (about 
00 per cent and over survival) for Smetenia macrophylla and Adina 
cordifolia. Germination and survival percentage are both higher in 
the open in the case of Smetenia macrophylla, D. tuberculalus, Diptero- 
carpus costatus and Ptcrocarpus dalbergioides ; whereas Eugenia grandis, 
Mesua ferrea and Adina cordifolia seem to prefer the shade of boga . 
Anisopiera glabra and Bambusa lulda do not show any difference 
between open and shaded conditions. 

(6) At Suloaa, in tho Kurseong division, nursery experiments were 
tried with species, both indigenous and exotic, suitable for the plains 
and foot-hills of Northern Bengal. Geimination was completed between 
2 to 8 months, unshaded beds giving better germination than the shaded 
ones practically in all cases except Pferocarpus marsupium. On the 
whole germination was good (over 75 per cent) in the case of P. mar- 
supium, Litscea panamonja and Stcrculia alata, fair (50 to 75 per cent) 
for Polyalthia simiarum and Saccopcfaluin longifiorum, moderate (25 
to 60 per cent) for Canarium cuphyllum, Lophopetalum fimbriatvm, 
Phoebe hainesiana, Smetenia macrophylla, Dalbogia latifoliu, Hymeno- 
diclyon excelsum, Ailanthus grandis, Podocarpus neiiifolia and Albizzia 
marginata and poor (below 25 per cent) fox Morus lamgata, M. indica, 
Stcrculia campanulata, Phoebe attenuata, Treicia nudijlora, Polyalthia 
longifolia and Michelia montana. Adina cordifolia scarcely germinated 
at all. 
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The following results have so far been obtained from tlie Garden 
experiments during tbo lost 2 years : — 

Stcrcuha (ttmpanvlala.— Direct sowing was poor, ball transplanting 
and winter planting under shade and stump planting were 
quite good. 

S. data. — Winter planting was tbo belt, ball transplanting and 
stump planting next and quite good, direct sowing fairly good 
too, — nil in the open. 

Adina cordifolia. — Direct ‘.owing foiled, winter planting in tbo open 
or shade, and stump planting were nil equally very successful. 

Polyalthia simzarum. — Winter planting and ball transplanting in the 
open or shade were very successful, direct sowing moderately 
t,o in shade and poor in the open and stem planting was not 
much of a success. 

Trnma nudijlora. — Stump planting was tlie best, ball transplanting 
next and quite good, diree! sowing also good arid winter trans- 
planting moderate, — all in tho open. 

Litsaa panamonja. — Ball transplanting and stump planting were 
the most successful, next winter planting which was also good, 
but direct toning wa3 attended with poor results, — all in the 
open. 

Raccopctalum longijlorun.. — Winter plnnting was belter tlmn ball 
transplanting, direct coning failed,— all in tlie open. 

Lophnpetahim jimbrinlmn . — Ball transplanting and winter planting 
both gave excellent results, bnfc direct sowing practically foiled 
to come up, — all in the open. 

Polyalthia loynifoliu. — Winter planting gave the beat results, ball 
transplanting next and good results too, but direct sowing 
showed very poor germination, — all in the open. 

Phahe haincxiana. — Ball transplanting and winter plnnting in shade 
were both very successful, slump planting next, but direct 
sowing in the open failed completely. 

Albizzia marginata. — Ball transplanting was the best, stump plant- 
ing next, direct sowing was only partially successful, — all in 
the open, 

Aitan'hus grandis , HymcnodiUyan czcclmm and Stcictcnia macro - 
phylla . — Ball transplanting and winter planting were vctv 
successful, while results of direct sowing were poor, — all in 
the open. 

Dalbcrgta lalifolia. — Winter planting was tliu best, ball trans- 
planting next , stump planting fairly good too, but direct sow- 
ing was very bad,— all in tbo open. 
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Canarium cuphyllum . — Winter planting was the hest, hall trans- 
planting nest, direct sowing poor, — nil in tlxe open. 

Monts lavigata. — Winter planting was very much more successful 
than direct sowing which gave poor results, — -both in shade. 

Morns indica. — Winter planting gave excellent results, while direct 
sowing very moderate, — both in shade. 

Plerocarpus marsupium . — Ball transplanting and winter planting 
were very successful, direct sowing fair, — all in the open. 

(c) Forty exotic species (from different parts of the world) were tried 
in the Silvicultural Nursery and Garden at Takdali, Dnrjeoling division, 
to discover valuable timber species suitable for growing at elevations 
between 0,000' and 9,000' with a rainfall of 90" to 200" where really 
valuable indigenous species arc very rare. All species are tried in 
shaded beds of the nursery. Germination was only moderate (26 to 
40 per cent) in tho oase of Jlovrnia dulcis, Cupressus toi ulosa, Cupressus 
funebris and Mcliosma thomsonii and poor (below 25 per cent) for Gup- 
re-sms cashnciiana, Juniperus procera, Juniperus virginiana, Picca 
orientalis, Pinus sylvalica, Michclia lanuginosa, Crataegus azoroby, Eucalyp- 
tus cincrca, Ptcrocarpa caucasica , Staphylca colchica , Fraxiniis syriaca, 
Sequoia semperoirens, Chamcrcy pans lawsoniana, Zclhora heald, Sequoia 
gigantca and Bctula cylindroslachys. 

Germination period varied from 3 to 58 weeks. 

The following species were fried in flic Silvicultural Garden and in 
the 1935 Lingding Plantations, Darjeoling division, at an elevation of 
5,900'. Cuptessus lorulosa and funebris continue to do very well, 
especially lorulosa whose growth is faster than Cryptomcria japonica . 

Pinus thunburgii (Japan), put out whon 9" high as ball plants iu 
August, show few casualties, and good growth,- — average height ]'- 2". 

Pinus excelsa (U. P.). Casualties wore few, growth good — 3 year 
old plants 3 feet high. 

Experimental cold weather planting in January of tho following 
Species were tried with success : — Michcliu excelsa, Ccdrcla febrifuga, 
Cryptomcria japonica, Jiucliandia populnea and Eovenia dulois. Plants 
had been kept in the nursery for two rains with the exception of Uovenia 
dulcis which had only been in for one lains. Itesults for Tiovcnia showed 
that it is on extremely hardy plant and seedlings from 3" to 3' can he 
easily and successfully put out with both as rains and wintor trans- 
plants. 

Belula alnoides var. acuminata. (Seeds Pchruaiy-March) : — Kxpori- 
ments tried to find out the best time for planting this bpeoies indicated 
that the beginning of August of tho first rains when plants aro about ii" 
high is tho best time for planting. 
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Bslula alnoiies, seeding June-July, are extremely hardy and oan be 
pat out equally well both, as 2-ycar, old nursery plants 2' and over in 
height in the rains or as six month old winter transplants. Small scale 
experiments gave over 95 per cent survivals in each case. 

(v) Artificial Regeneration. 

(a) Regular plantations in the Chittagong division. — 

Garden Plot No. 17 was laid out in 1932 to study the rate of mortality 
of Dipterocarpus lurbinatus seedlings, in a regular -plantation with boga- 
medeha ( Tephosia Candida). The mortality up to date is just over 
50 por cent, boing most sovoro in the first and second hot weathers. 

Garden Plots Nos. 15 and 16 ( Eugenia grandis in the open and under 
shade of bogamedeloa) were laid out in 1932, with the object of ascertain- 
ing whether a shade crop is necessary to raise this species in plantations. 
Results show that although some amount of shade was beneficial in 
the first hot weather shade is harmful after the second year. 

Garden Plots No. 18 A and B ( Bopea odor ala in the opon and under 
the shade of bogamedeloa ) were laid out in 1932 with the same 
object as above for Eugenia. The percentage of survivals was slightly 
higher under shade in the first two years, but in the third year plants in 
the open were more healthy and vigorous than those under shade. It 
appeared that shade was not beneficial after the Becond year. 

(b) Bamboo experiments (at Baraiyadhala, Chittagong division) 
were carried out to introduce indigenous bamboos, viz., muli (Mclocanm 
bambusoid.es) and mitenga {Bambusa tulda), under the shade of an open 
deciduous forest on tho dry wostern slopes with a shallow sandy soil. 
In E. P. No. 17, tho canopy was thinned, undergrowth cut and burnt, 
and midland mitenga rhizomes were stuck 12'xl2' during the rains in 
1933. Both had takon passably well, but muli was found to bo doing 
poorly compared to mitenga in the 1st year. After the tains of 1934, 
however, the muli is looking far healthier than tho mitenga. 

In Decombor 1933, the Central Silviculturist suggested that 
it would bo preferable not to clear and burn but to limit interference of 
tho canopy to climber cutting and thinning of occasional extra heavy 
low canopy. This was given effect to in a now Experimental Plot 
(No. 18) in Slay 1934. In this plot, direct sowings of orah ( Dendrocalamus 
longispnthus), mitenga, muli and Bambusa polymorpha (Burma seeds) 
wore tried, and rhizomes of muli and mitenga wore stuck, 8'x8' apart, 
m tho rains. 

It was found that direct sowings of muli and mitenga would ordinarily 
e a failure, for tho muli seeds are oaten by animals, and tbo small seeds 
0 _ vnlen 9 a get washed down the steep slopes in the rains. Bambusa 
po ymoipha failed to germinate. Rhizome planting of muli and mitenga 
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however, appears to be very promising, — success during tho last soason 
being over 90 por cent. 

(c) Teak-Hump planting . — An experiment, was laid out at Knptai 
(Chittagong Ilill Traci s) in 1934 to find out. tbc most suitable time for 
putting out stumps o£ teak ( Tectona grandis). One year old stumps 
were put out at fortnightly intervals commencing on the 11th April and 
finishing 9th. July. Progressive heights of plants wero taken at 
intervals and the following was the result up to December 193*1 : — 
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lu December 1934, the aveiage height of teak plants, from diroot sowing 
in 1931 plantation, was 1' — 1* and the maximum height 2' — G" to 3' — O'. 
Results show that pre-monsoon slump planting is preferable to rains plant- 
ing, and that it should be done as early as possible in April-May imme- 
diately after a good shower of rain. Numerically also there wero 100 
per cent survivals from the April planting and that the number decreased 
gradually until those of June gave only GO por cent and July undor 30 
per cent. This experiment u!«o proves that pro-monsoon Mump planting 
is preferable to diiect sowing or transplanting for if an average rate of 
growth of 7' can be obtained in the first year it should certainly bo 
possible to savo at least one year’s cleanings. 

(J) Sul plantations. — Experiments, carried out in Jalpaiguri, to see 
if, by cither burning the thatch ( Impcmta arundinacca) and coppicing the 
sal, or burning, coppicing, hoeing bctwuon the lines, and rains weeding, 
it would bo possible to establish the sal, Results of two years show 
that : — 

(1) By burning the thatch and coppicing the sal only, the thatch 

becomes more luxuriant each year and the sal still remains 
in the whippy stage. 

(2) By burning, coppicing, booing between the lines and rains 

wooding tho sal can bo established in one year from a poor 
whippy shoot 10' to 1' high to a thiclc carroty stem 5 J to 
6' — 0' in height. 
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(3) Where the stocking of sal is good, cover crops or rains weeding 
does not appear necessary in the second rains. In poorly 
stocked areas, however, it would appear that tlio use of a 
cover ciop or rams weeding is necessary in the second rains. 

(e) Shoot-cuttings of Morns indtea. — Experiments were carried out 
in the Jalpaiguri division, with cuttings of branches 1' long and to 
1' diameter. They wore slantingly planted after the break of the raiim, 
10" below and 2" above ground. Placing of cowdung on the top of the 
shoots to prevent drying up docs not appear necessary as the percentage 
of survivals has been just as good without. Bcsults have been excellent 
with very few casualties, average height being 5' to 8' with a maximum 
of 12' at the end of one rains. Rato of giowtli iB much faster than that 
of direct sowing or planting and this would appear the most satisfactory 
way to raiso this species. 

(/} Fuel taungyas. — Experimental sowings of fuel species were carried 
out in the Kalimpong division, both in 6' apart lines, and also in 6' wide 
strips, 20' apart. Species used were : — Mallata ( Macaranga spp.) siUimur 
(Litsaea citrata), lampate ( Duabanga sonncratioidcs), pi tali {Treioia 
nudijlora), mainakath ( Tctramclcs nudiflora), siris ( Acacia and Albkzia 
spp.). Germination was good and results very encouraging. 

(g) Cover ci opt in plantations. — Experiments to find out species 
suitable lor cover crops (against weed growth) in sal plantations, were 
continued with the following species at Sukna, and in other places of 
Kurseong, Jalpaiguri and Buxa divisions. These were mostly mentioned 
in the last year’s report: — 

Clerodcndron inforlunatum was triod on a divisional scale, looked 
promising for the first two years, then found, to be dying out in the 
third year and becoming very thin. It. does not appear to be able 1o 
suppress thatch grass. 

Napier grass would mah' an excellent cover crop in areas where fodder 
is saleable. 

Cassia tora tried on a divisional scale this year, was not successful. 
Although germination is good it does not appear to give sufficient shade to 
keep down either thatch grass or the quick growing weeds. 

Leucaena glauea. — Much better results have been obtained with tho 
use of inoculated soil, but it cannot be said that the growth lias been 
really satisfactory up to date. 

lephrosia purpurea was tried for tho first time this year and rosults 
look very promising. It does not grow as fast or as tall us Tcphrosia 
Candida ( bogatnedeloa ) but was just as successful in keeping down weeds 
and climbers. It would not appear to require cutting baok as has to be 
done annually with bogamedeloa. 
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Leea crispa germinated well and grew to a height of 1 ft. after which 
it died hack in February. It started to sprout again in May and is now 
about 1' — 6" in June forming a good cover- over the ground. 

Adhatoda vasica by cuttings, 9" long and l" in diameter, were plant- 
ed 1 ft. apart in between the bnes of a 2-year old sal plantation in the 
1st week of June, but growth was slow and most of the cuttings had 
been killed by suppression from weeds. 

In the Chittagong Hill Tracts division A) tocarpus chaplasha in its 
younger stage boing somewhat deciduous (this habit apparently altering 
with age) cleanings became expensive. Experiments were, therefore, 
started to introduce a crop to cover the ground, and the following 
were attempted: — 

(1) Lagerstroemia flos-rcginac, quincunx planting. 

(2) Castor oil. 

(3) Eugenia spp., quincimx planting. 

(4) Bambusa tulda, quincunx planting. 

No. (1) is showing good results and provides an excellent cover. (2) Castor 
oil. Such plants as exist are doing well and forming a suitable cover. 
(3) is also satisfactory but inferior to No. 1, and (4) very satisfactory. 

(7t) Experiments with artificial regeneration of different species 
hitherto untried were continued in the Kalimpong division. 

Angarc ( Phoebe attenuate), a shade beaier, was tried in between lines 
of bogamedcloa. Before the second rains the area was divided up into G 
plots and boga treated differently to ascertain what treatment of boga- 
medcloa would render the best help to the angarc. Bogamedeloa was not 
touched in ono, it was cut back to the ground in another, it was cut back 
to 4 ft. from the ground in the 3rd, only its side branches were lopped 
in the 4th, and boga was thinned leaving stems 6 ft. apart in the last. 
The best result was obtained from the last treatment, the next best 
in the 4th, and there was practically no growth in the 1st and the 2nd , 

(ii) Lcpchapat ( Polyalthia simiarum) and dude lampate (LiUaea 
panatnonja) were tried as puro crops ; germination was fair but both 
species s uff ered greatly from exposure. 

(f) Artificial regeneration of Bal without cultivators at Raimatong 
and Buxa Road in the Bhabar Tract, Buxa division. 

Experiments laid out in 1933, detailed in last year’s report, were 
continued and further plots in the light of the first year’s experience 
were laid out. The object is to find out the best and most economic 
method of artificially regenerating sal and other important species in 
areas whore labour is difficult to obtain. 

In the sau ( Pollinia oiliata ) grass area, results of second year show that, 
(1) bogamedeloa obviously helps to keep down the sau grass and climbers 
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both in between the lines and in tho sal lines themselves (Plots la, lb, 2a 
and 25), (2) if bogamedeloa is nsed as a cover crop the sal must be sown 
in 3 ft, wide bands, because if sown in 1 ft. wide bands the bogamedeloa 
is very liable to overtop and suppress the sal. In Plots 1 and 2 put 
out with 3 ft. wide bands of sal the centre lines of the sal were free and 
plants vigorous, whereas in Plot 4, where the sal was put out in 1' wide 
lines only, the bogamedeloa was found to bo suppressing the sal. Also 
from past experiments it is known that if the bogamedeloa is coppiced 
after the rains, the sau grass will suppress it. Therefore it appears 
essential to sow sal in 3' bands when using bogamedeloa as a cover 
crop ; (3) in plots where bogamedeloa was used and sal sown in 3' wide 
bands there was very little difEerenco betwoen the growth of sal in the 
plots that were rains-wccded (Plots lb and 2b) and in those in which 
rains weeding was not done (Plots la and 2a). Although tho growth 
of sal in tho rains-weeded plots was slightly better the difference was bo 
small as to be discounted. Results indicate therefore that when 
bogamedeloa is used rams weeding is not necessary, and (4) if rains 
weeding is done there is no need to use a cover crop (Plot 3b) but if 
no rains weeding is done and no cover orop is used the sal iB suppressed 
and plants killed out (Plot 3a). 

A new plot (IV) was laid out in 1935 in sau grass in which cover crops 
were put out in the first year at the same time as the sal in order to 
compare results with Plot I in which cover crops were put out in the 
second year only. 

In the thatch grass area ( Imperata arundinacea ), laid out in 1933, 
the original lay-out was oxactly the same as that of the sau grass area. 

Result in second year shows that (1) in plots where no rains weeding 
was done and no cover crop used thatch came up in abundance and 
killed out the sal in the second year in spite of the roots being hoed up 
and burnt in tho first year, and (2) if suitable cover crops are used rains 
weeding is not nocessary and cleaning in the cold weather will 
suffice. 

In the Evei green area started in 1933, the lay out was exactly the 
same as the sau or thatch area. Cassia tora was used as a cover crop in 
Plots la, lb, and 4, cotton in Plot 2a and 2b, and no cover crop was 
used in plots 3a and 3b. Assam-lota ( Eupatorium oSotatum) came 
in abundance all over the area and suppressed the cover crops mentioned 
above causing a largo expenditure in cleaning and making a comparison 
between the different treatment in tho plots difficult. Sal in all plots 
suffered from suppression. 

Ecsults with teak ( Tectona grandis) and panisaj (Terminalia myrio- 
carpa) are extremely promising. Tho cost of establishing thorn is much 
less than sal, that of teak being less than panisaj. In addition neither 
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require fencing as is tlie case witli sal. The panisaj lmd. formed a canopy 
after the first year and no assam-lota came in ; with teak assam-lota had 
to he sickled back once only during the rains. 

(vi) Reclamation and Afforestation. 

Results on experimental tavngtja and regular plantations of sal and 
Tcanthal ( Artocarpus intcgnfoha), made in the Dacca-Mymensingh divi- 
sion, in order to afforest blanks, arc reported to be successful. 

(vii) Thinning and Cleaning. 

(а) While touring in tho divisions the Silviculturist made several 
sample thinnings in plantations to give tho Range Staff an idea of tho 
intensity of thinnings required in each case. 

(б) Experiments were carried out, on a divisional scale, to see if tho 
incidence of climbers in sal plantations could be reduced by leaving tho 
suppressed and dominated stems in thinnings. Occular estimates 
indicate that in most oases there wore less climbers in areas where tho 
suppressed and dominated stoms had been removed and a “D ” grado 
(heavy) thinning done. 

(c) Experiments with different grades of thinnings in panisaj ( Ter - 
minalia myriocoipa ) to eco if heavy thinning oncouraged growth of 
olimbers showed that after two years thoro wero less climbers in the 
heaviest, thinned (D grade) plot and most in the unthinned plot. 

{d) Experiments were continued to discover the best method of 
eradicating climbers in plantations. It null take a few years before 
it will bo possible to draw any satisfactory conclusions. An experiment 
carried out in the Jalpaiguri division demonstrates the bonofits of digging 
up climbers in plantations. 

(c) Tho climber gurja ( Tinospora cordifolia) is the most harmful 
climber in plantations. Onco it has got into the crowns of tho trees it 
lives epiphytically and can no longor bo eradicated and is responsible 
for most of tho malformed sal. Affected areas are now being coppiced 
and burnt, and any new shoots of gurja appearing above ground aro dug 
up. Results of such operations have boon extremely successful. 

(/) Experiments on controlled burning in sal plantations wore 
continued. 

Soil samples woro taken from both tho burnt, area and tho unburnt 
control, at levels of 0"-9\ 9"-18" and 18**27" and sent for physio-chemi- 
cal analysis. 

t (viii) Mixtures in Plantations. 

Experiments with diffeicnt. methods of mixing have been continued 
on an extensive scale in most divisions. Tho following aro tho mor e 
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important, methods tried during the year, both in Northern and Sonlhorn 
Bengal. 

(<x) Mixed lino sowing of panisaj ( Terminalia myriocarpa) and cTiikrasc 
(Chickrassia tabularis), panisaj and toon ( Cedrela microearpa), mandanc 
(Acrocarpus frarinifolius) and cliikrase, gamari (Gmclina arborea) and 
toon, the object bomg to raise a second storey to cover the ground in 
plantations whore light demanders constitute the principal crop winch 
will become very open after the first thinning. 

(b) Alternating groups of lines (strips) of several species. The method 
is simple m practice and is chiefly used when putting out different species 
of approximately the same rate of growth. 5 lines for the faster growing 
and 7 for the slower would appear to ensure a mixture in thefinal crop. 

(c) Group planting of scveial species, individual groups being 12' XlZ'. 
This method roquires a gieat deal of expert supervision at tho time 
of planting, and although mixtuies under this method have boon put 
out very successfully, the alternating groups of lines method gives nearly 
as good a mixture and is fai simpler. 

(d) Alternate line mixtures is most suitable for mixing fnst-giowing 
light-dcmanders and slow-growing sliado-bearers. In Chittagong Hill 
Tracts, experiments on such mixtures have now been tried for several 
years and bhow definite promise. The outstanding success luiB been 
gamari (Gmclina arborea ) witb tali ( Dichopsis polyantha), and gamari 
with gurjan (Diptcrocarpus lurbinalus). 

Mahogany ( Sioielenia macrophylla) ill alternate lines with gamari 
has not been so successful. 

Alternate lines of panisaj ( Terminalia myriocarpa ) and angare ( Phoebe 
atlenuata) in the plains of Northern Bengal, and utis (Alnus nepalensis) 
and fitsre champ { Michelia lanuginosa ) in the Hills also show distinct 
promise. 


(ix) Underplanting. 

In the Chittagong division, gamari (Gmelina arborea ) was put out 
extensively (between 1923 and 1927) on unsuitable areas and although 
it started well, it began to thin out soon owing to attacks by Loranthus 
( Loranthus scurrttla). There wore only two courses open to reclaim such 
areas, — whether it would bo cheaper and moie effective to replant 
them or to make use of the light and fairly high canopy by underplanting 
suitable species. "With this end in view some experiments were made 
from 1930-32 to try the effect of line sowings of gurjan ( Diptcrocarpus 
lurbinalus) and tali ( Dichopsis polyantha ) in between the lines of gamari. 
Hesults with both these species look vory promising, and will now be 
tried as a Stage II Experiment on a larger divisional scale. 
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(xi) Miscellaneous. 

(or) Co-operative investigation on the origin of teak Reed. — The second 
series of these experiments woio undertaken in 1033 and tho followin'* 
tabular statement gives the growth of seedlings of tho different origins and 
their mortality per cent : — 



BENGAL. 

BOJtllAV. 

BDlOtA. | 

Madias. 

rnrtlcuiim. 

ICnptal, 

mem 

W. IChin. 

Tharm- 

MyltkJ- 

Kilim* 


mm 

1 drsli. 

paddy. 

inn. 

bar. 


j;. P. So. 30 — (Actual counting and jnoistircmcnt ot all pi nit* ) 


■'rnrfalily per rent cod of lit 
arewon. December 11 13. 

Additional mortality per cent, 
end of 2nd e.”i<=on, December 
1031. 

AlCr.igc height, end ot 1st a ca- 
non, December 1033. 

Axrmiro height, end of 2nd K-a- 
non, December 1031. 

Tnerenao In height during 2nd 
year. 




13, V. Sot. 33 to JS — (Counting and meiwnrcment of 10 per cent ol 
plants of each origin.) 


Mortality per cent, nml of lit 
RiiMOn, December 1033. 

& 

10 

10 

S 

20 

r> 

Aierage height, beginning of 
2nd Reason, Juno 1014. 

2'— (.* 

2—10' 

1'— 0' 

V— 0" 

1'— 0* 

a'— o* 

A i crape bright, end of 2nd 
dCMon, December 1031. 

5'—0' 

4'— 3' 

1'— 10- 

(.'—S' 

S'— 7* 

S’— 11' 

An nrjur* prow til during 2nd 

2' — 0* 

1'— 3' 

S'— 4' 

2' — ft* 

1'— 1' 

3'— 11' 


From measurements as well as from general observations it seems evident 
that the two Bombay origins (E. D, Kanara and AV. Kliandesh) have 
fared tho woi at. Their mortality, in both first and second years, is the 
highest and their growth the slowest. Also in the first year their seeds 
took far longer to germinate than those of other origins. As regards the 
, othor four origins (Kaptai, Tharrawaddy, Myitkyina and Niliunbur) there 
is not much difference botweon them ; Nilambur has done tho best, — 
even bettor than tho local Kaptai origin. 

(b) Hot in root and shoot-cuttings of teak.- The use of stumps is 
established and tho possibility of resultant, rot is under systematic study. 
Tito Forest Mycologist, Dobra Dun. oxamined specimens of gi owing 
plants and reports that none of the specimens sent show any definite 
signs of rot. that could he considered detrimental to the plants. 

(c) Bambusa lulda and Melocanna bainbuwides. — Experimental Plots 
laid out at Inoni, Cox's Bazar, to discover the best rot ation for cutting 
and to study the effects of cleaning, are boing maintained. As tho Inoni 
plots represent a relatively poor quality of bamboo, another set of plots 
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(E. P. No. 20A-E) was laid out in a better quality area this year in the 
Ramgarh-Sitakund range, Chittagong division. 

(d) Soil Samples. — Dr. J. C. Ghosh, D.Sc., Head of the Department 
of Chemistry, Dacca University, has very kindly consented to carry out 
physio-chenncal analyses on forest soils sent to him. It was decided 
to investigate the reasons as to why young sal regeneration appears in 
some parts of our forest and not in others. Samples of soils from 9 
different sal forests have been sent to him during the year. 

(e) Preservation plots. — 27 plots covering the more important forost 
typos in the Province are being maintained. 

(/) TJroslyhs punctigcra in champ ( Michelia champaca). — The pest 
continues to do considerable damage to young champ plantations. The 
Forest Entomologist, Dehra Dun, is investigating its life-history and try- 
ing to find control measures. 

II. Working Plans and Statistics. 

(i) Working Plans. 

(a) The Revised Working Plans for the Sundarbans and Kurseong 
divisions wero received from the Press and published during tho year. 

(b) Tho Revised Working Plan for the Kalimpong division is in the 
Press. 

(c) Tho Revised Working Plans of tho Chittagong division and Cox’b 
Bazar sub-division wore under compilation during tho year. 

(ii) Yield Tables. 

Tho Province now maintains 197 permanent Sample Plots, 20 Dia- 
meter Increment Plots, 18 Linear Samplo Plots, 88 Experimental Plots, 7 
Garden and Temporary Plots and 27 Preservation Plots distributed over 
all divisions. Out of this total of 357 Plots, 19 are now. Observations 
or remeasuxemonts have boon made in 127 Plots, as became due. during 
the year undor report. One now Linear Samplo Plot was laid out in 
Preservation Plot No. 24 in tho Tropical Evcrgreon Forests at Maini- 
rnukli, Chittagong Hill Tracts division. 

Ring counting and Stem analyses. — Stem analyses of 43 trees of 25 
difforont species wero carried out during tho year. 

Measurement of sap-wood and heart-wood. — Measurements of Sap- 
wood and heart-wood for all tho more important species of 4' girth and 
over (at 4' — 6') felled in coupes were carried out in all divisions by tho 
divisional staff, and results sent to tho Silviculturist for record. 
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III.— MISCELLANEOUS. 

(a) Ledger Filing . — Ledger filing of nil important extracts was carried 
out as before. There are now 177 Specific and 135 General Ledger 
files in the office. 

(b) Records of all measurements of Sample and Diameter Increment 
Plots were sent to Debra Dun for compilation of volume figuios, and all 
observations made in Experimental and Garden Plots were recorded. 

(c) More photographs wore added during the year. There arc at 
present 458 photographs of silvicultural importance in the Provincial 
collection. 

The active co-operation of local officers and the help given by the 
Forest Research Institute and other Provinces are gratofully acknow- 
ledged. 

BIHAR AND ORISSA. 

1. — Experimental, Silviculture. 

(i) General. 

The work of rc-organising the Research division, begun during 
1933-34, was continued during the year under review. Mr. E.C. Osmaston, 
I.F.S., was in charge throughout the yoar assisted by a Ranger, attached 
f o the Silvioultural branch, and another Ranger to the Utilisation branch. 

The Forest Research Officer and the Silvicultural Ranger toured 
all the divisions of the Chota Nagpui group. 

The Forest Research Officer attonded the 4tli Silvicultural Conference 
at Dohra Dun from the 29th October to the 3rd November. The New 
Forest nurseries were visited and the Institute’s methods of tackling 
silvicultural problems studied. Excursions to the Delira Dun and 
Saharanpur divisions were also arranged. As a result, Silvicultural 
Experimental Plots of a new type were laid out, as well as some Sample 
Plots and one Preservation Plot, 

All the Experimental Plot records of territorial divisions were checked 
and brought up to date. About three dozen photographs were taken 
during tho year by the Forest Rescrach Officer. Rcscaich work is 
being done according to the Triennial Research programme. ; 

(ii) Nalutal Regeneration. 

Thirteen Experimental Plots and one Preservation Plot, the first of 
its kind in this Province, wore laid out during the year. Objects in six 
of these Plots, Nos. 33-36 of Saranda, and Nos. 27 and 28 of Kolkan, are 
to discover if heavy seeding fellings, followed by rains-cleanings every 
year, with or without periodical burning, will induce sal {Shorca robusla) 
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regeneration. Two Plots (Nos. 22 and 23, Kolhan) were laid out to 
study tlic effect of raising tlie wator level and of irrigation upon the 
growth of dry Q XV sal forest and regeneration. 

Three Plots, Nos. 24-26 Kolhan, are to examine the causes of the 
drop in the annual yield of sabai ( Pollinidium angustifolxum) grass, if 
and how far the practice of annual burning is responsible and whether 
fire protection and manuring will both be necessary to maintain or in- 
crease the yield. Plot No. 5, Palamau, is to discover whether coppicing 
or pollarding at a height of 2' or 4' will give bettor results in the 
management of katha (Acacia catechu). 

Plot No. 6 Palamau ( Dendrocalamus slriclus) sets out to discover 
the best felling cycle and the correct intensity of foiling, out of several 
under consideration. 

Nineteen Experimental Plots wore abandoned during the year. No 
conclusions could be drawn from Experimental Plots No. 4 and 9, on 
" burning ” in Saranda (in damp typo Bal forest), as tho plots being 
close to a road, sawmill and camping ground, cattle had grazed and 
undergrowth and saplings had boon cut. 

Similar Exporimontal Plots on “ burning,” N 03 . 11-14 Saranda, in 
dry grassy type sal fores! s, showed that fire protection encouraged 
the establishment of sal regeneration while annual burning 
definitely hindered it. In Experimental Plots 11-15 Porahat, tho 
object was to discover whether burning and outting back whippy Bal 
(Shorea tohisla ) advance growth improved subsequent development in 
open dry Q IV sal forost. Observational results show that tho produc- 
tion of multiple shoots from each stump is encouraged by burning and 
(less so) by cutting back. Burning in dry forost is definitely harmful 
(causing a sothaok to height growth), whilo cutting hack would appoar 
to he unnecessary if not definitely harmful. 

In Exporimontal Plots Nos. 16-18 Kolhnn, the object was to discovor 
whether burning for fivo years, previous to felling in laTgo and small 
groups, followed by firo protection would result in encouraging growth 
of tho existing sal regeneration uhhamporod by weeds and climbers. 
In one plot where tho prescriptions wero striotly followed, sal regenera- 
tion grew up very well indeed. In five years, saplings increased by 128 
per cent while unestabliBhod regeneration increased from nothing to 44. 
Mortality in tho established regeneration was only 2 per cent, in spite of 
the very laTgo number (78) wliioh moved up into the sapling stage. The 
total increase of saplings m nine years was 135 or 220 per cont, or 41 
per cent, since foiling was made in the 5th year, whilo tho unestablislied 
regeneration had increased to 500 plants. These results are remarkable 
and show that annual burning is not necessary in moderately damp saj 
forest. 
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Experimental Plot No. 44 of Puri division, in the Casuarina (Casuar- 
ina cquisctifolia) plantation shows that the death of trees cannot be 
attributed to the water lovol in the plantation as there was no signi- 
ficant variation in water level within or without the affected area. 

In Experimental Plots 47 and 48 of the same plantation the growth 
of trees in areas water logged from July to October was compared with 
those growing in a drier locality. It was found that in dry localities 
growth ceased from February to July, commencing again 2-3 weeks 
after the rains began. On the other hand in wet localities, growth only 
ceased during the months of Oetoher-Novcmbor and December. In 
2 years, the total growth was faster (5-75 ft.) in water logged areas as 
compared with 3*7 ft. in dry areas. Growth was fastest in dry areas 
during September and Octobor, and in wot areas during August, Septem- 
ber and Octobor. Casuarina lorulosa failed completely in the Casuarina 
plantation, owing to bad initial germination. 

In the Porahat division, the LorantJius infected sal polos wore prac- 
tically in the same condition ns they had been in 1933, and the Divisional 
Forest Officer is of opinion that LorantJius does not nccossarily sliorton 
the life of the polo. 

An experiment Iras boon initiated by tko Conservator of ForcstB to 
study the effects on bamboo clumps of the removal of all mature culms 
except those of the year and of the previous year. Observations appear 
to indicate that bamboo culms commence to die back from the tip after 
four or five years. 

In the Puri division, the natural regeneration of sal in the Southern 
range continues to give trouble. The Divisional Forest Officer thinks 
that “ continual burning over a long period is the only way to bring about, 
healthy conditions for regeneration. Sal seeds arc known to gorminate 
profusely whenever a good seed bed has boon prepared by burning and 
clearing, hut tending operations arc required for a long period to got 
them hilly established. The aim now is to eradicate the mass of ever- 
green undergrowth which springs up over the seedling growth in tho 
rains, damping off any seedlings which appear ”, 

Burning. — Two Experimental Plots were laid out by tho Divisional 
Forest Officer, Angul, to study the effect of fire on (1) an area already full 
of regeneration and (2) an area without any. The plots wore burnt 
rather severely and as might he expected all the established regeneration 
of 3' — 4' in height died back. In the second plot sal seedlings germinated 
but. died back later. Early burning, to mitigate tlio damage done by 
late intensive fires, was successfully carried out in the bamboo areas of 
Tainsi and Ohoiaimmda, in order to clear tho ground of felling debris. 
No damage was, however, done to the bamboo clumpB, Tho practice 
will be extended next year to p much bigger area. 

03 
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Bamboo selection fellings . — Selection fellings of bamboos, as worked 
by Messrs. Hcilgers, though satisfactory fiom the Silvicultural point of 
view, me lcported to have eoitain disadvantages, namely : — 

(1) The now or one year old clumps do not appear to glow up straight. 

(2) The culms are susceptible to wind damage and arc easily blown 

down. 

(3) Elephants find it easier to tackle the (lumps and cause gicater 

damage. It will be interesting to sec if, in later ycare, the 
clumps lecover tom these defects. 


(iii) Seed Collection. 

The Puri division supplies large quantities of teak seed from old 
teak areas of Barunni Felling Scries and the germination percentage is 
reported to bo very good. 


(iv) Nursery lPorfc. 

Mortality in Angul among seedlings, pricked out in April and May, 
from sowings made in March was 83 per cent. Such high mortality 
results were also experienced in Kollian. The best results arc obtained 
from seeds sown late in Apiil or caily in May, whose seedlings arc ready 
for pricking out by the end of June. They can then be transplanted, 
9 x9" into the beds just A’acatcd by the nursery stock of root and sboot 
cuttings of the previous yeaT. Such continuous cropping of the nuisery 
soil requires heavy application of manuic in the form of leaf mould 
rotted debris from the cleanings of I’. B. I. areas or sabai glass refuse. 
Soil from camping grounds is good as it contains a large amount of A\ood 
ash and animal excreta. 

In the Falamau division, the best prctieatment to flic teak seed was 
found to be the “ alternate soaking and diying ” in which case germina- 
tion took only 20 days. 

Soveral experiments ivore tried at the Hinoo Niiiscry Avith borne 
species of different origins and with different objects. These arc sum- 
marised below: — 

Germination tests avctc carried out with Ptnvcfiipus martupium 
(maximum germination was 4T pm cent of the Chaiba%a seed), Tcrmiv- 
alia iomeniosa (26 per cent germination with pretreatment) and Acacia 
catechu (64 per cent). In the case of teak, gormination percentage was 
not affected by the quantity of mauuro applied, transplanting in the 
hot weather resulted in. heavy moitality (but not so in the rains) 
and post-monsoon cold weathm stumping failed completely. 
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(v) Artificial regeneration including Taungya. 

Stage II Sabai. — ( Pollinidium angustifolium). — Experimental. Plots, 

13 and 20 Kollinn, have proved the possibility of economically cultivating 
sabai glass ( Pollinidium angushfolutm) as a commercial crop, as reporte 
last year. The plots arc now to bo used to investigate tho effects o 
burning, fire protection and manuring. Annual weeding is essentia , 
and occasional uprooting to prevent weed establishment, beneficia . 
Opinion is divided as to whether annual burning in May is beneficia 
or harmful. Planting closer than 3'x3' does not give a hoarier yie . 
Sabai rootstocks must be planted out in rainy weather and not during a 
dry spell. The divisional plantation shows a ptofit of Jts. 102 this year 
upon an upkeep cxpondituic of Rs. 708-10-3 giving 7-5 per cent return 
on formation costs representing the capital invested. 

In Porahat. lire line planting of sabai is lcpoited to be expensive, 
which is attributed to the heavy cost of uprooting the prolific rogrowt i, 
and it lias been suggested that only portions of firo lines selected a3 
comparatively fine from uudcrgiosvth should bo planted up. Otherwise 
planting may not bo economically successful. 

Experimental sowings of teak and bamboos wero made over 3 acres 
in the Sambolput East division and in Sambalpur West. The teak 
plantation at Ratnedega was slightly extended. 

Contour trenches wore dug in Lbora, and sal, bija and toak seeds were 
sown. About 80 per cent germination resuitod (oxcept teak which 
germinated only 5 per cent), yet all died at the end of tlio year. Evi- 
dently sowings in the forest arc not successful in this division and ot or 
methods of raising plants must bo roliod upon. 

Kodarma docs not appear to be a suitable place for growing teak and 
Dolichindronc plaUjeahjx the latter being all killed by white ants while 
the teak survivals do not look healthy. Experiments with stump 
planting teak at different dates showed that May 2itli was too oar y, 
better results being obtaiuod by planting on 17th June. 

In Kollinn, experience in tho plantation suggosts that the species 
leak, piasal, Dalbergia htifolia and Swicienia macrophjlh would do 
hotter as root and shoot cuttings, ami arrangements have boon mado 
accordingly to laise them. It is considered advisable to concentrate 
on the propagation of indigenous furniture woods such as piasal ( Piero ~ 
carpus nuirsapium) rosewood and bandhan {Ougema dalbergiotdes) which 
arc popular locally lather than put down too largo an area under teals, 
which is an exotic. 

fu Puri, some success was obtaiuod with the following miscellaneous 
species put out in the casuanna plantation ; — 

Albizsiu \ebbek (CO per cent), Eucalyptus roslrata (30 per cout), 
Melaleuca Inicadendron (GO per cent), Eugenia jambotana (30 
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per cont), Carcya arborea (30 per cent), cocoanut (76 per cent), 
Galopkyllum inophyllum (70 per coat), and Dalbergia latifolia 
(90 per cont). The low percentage in some caseB is attributed 
to prolonged draught. 

In Palamau experimental planting ol exotic bamboos was a failure. 
Assam bamboo culms and Trinidad culms were used. Country bamboos 
are looking unhealthy ; — of 17 aores of Kochld Block, six were Bown 
with seeds, six were planted up with one and two year old natural seed- 
lings and five acres were planted up with offsets from healthy one year 
old culms, yet only ID per cent of each kind were surviving in October 
1934. Failure is attributed to attacks by white ants, squirrels and rats. 


(vi) Iteclamation and Afforestation including Irrigated Plantation. 

Ghaibassa. — Experiments in connection with the filling up of blanks 
in Protected Forests show that sowing in lines, after ploughing, is pre- 
ferable from the ryots point of view as this allows grass in between the 
lines to be cut more easily. Fiom the forest point of view, broad-cast 
sowing gives a better distribution, better soil covering, is easier and the 
growth of spear grass is less. Ear]}’ sowing gives bettor results than 
late and the gieator the quantity of seed used within season the better 
the lesults. Sowings in mixture with boga is recommended and the 
rate of growth is faster where the run-off of water during the rains is 
slower. Consequently contour trenching is being experimented with. 
Tko following species were tried : — Teak, rosewood, Albizzia lebbek 
and A, odoratissima, Icltair , bamboo, Kigdia pinnata, iongra ( Xylia a ylo- 
carpa), Duabanga (from Bongal). OhicJnassia, Ptcrocarpus santalinus, 
Pithecdlobium dulce, Cassia siamea, Acacia moniliformis and Hardwicl'ia 
binata. 

Results are encouraging, considering the bard nature of the barren 
soil. 


(vii) Miscellaneous including fire , grazing. 

Water control. 

Irrigation of Q JV Sal . — The experiment with Hill £ypc sal was 
continued in Kolhan division. Altogether 2,600 running ft. of contour 
trenching has been done at a cost of Rs. 520 to date, covering an estimat- 
ed area of 13 J acres, and the response of plants has been appreciable. 
Moribund regeneration has sprung to life and its growth compares very 
favourably with that of Q I area. Besides, this scheme carried out on 
a fairly large scale will have a considerable effect on minimising flood 
damage to the general community. 
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Regeneration of simul ( Bombax malabaricum) and bhurkund ( Eymeno • 
dictyon excelsum). 

Towards tlie close of the year, experiments were made in the Kolhan 
and Poraliat divisions to increase the amount of simul and bhurhund 
regeneration in valley areas. Fan shaped openings were made on the 
lee-side of mother trees exl ending to a distance of 100 yards or more. 
Seed is also being sown at stakes in areas where seed hearers are few. 

II.— Working Plans and Statistics. 

(i) Yield. Volume, and Form factor Tables. 

There were 131 Standard Sample Plots previously. By converting 
certain thinning Experimental Plots and laying out some new plots the 
total number of Sample Plots is now 192. 

Data for outturn tables have been collected in the Kolhan division 
and the work of compilation is nearing completion. 

Iihair pollarding experiments are being carried out in Palamau to 
estimate the outturn of kath. 

BOMBAY. 

I. — Experimental Silviculture. 

(i) General. 

Under the direct control of the Chief Conservator’s office there were 
11 subjects under investigation during the year while problems of purely 
local interest were taken up for investigation by the Divisional Forest 
Officers concerned under the general control of their Conservators. 

The work done and observations made are briefly described below : — 

(ii) Natural Regeneration. 

Sandal ( Santalum album). — Subject No. 28. — Effect of early burning 
on the growth and regeneration of sandalwood. 

The two plots (mentioned last year), 28 A — rigidly fire-protected 
and 28 B — early burnt every year — arc still under observation in Belgaum 
since 1933, — the object being to confirm the results obtained in the 
original experiment. 

The original measurements of trees in these plots in this second in- 
vestigation were taken in December 1933 and the 1st remeasurement 
in December 1934. 

Measurements at the end of one year only cannot give any definite 
conclusion, but they indicate that there is no significant difference in 
the average height, while, in the average girth, plot A shows an increase 
> of •67" over that of plot B. The Divisional Forest Officer, Belgaum, 
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remarks that the regeneration in Plot A is more profuse than in Plot B, 
but in view of the fact that late fires cause extensive damage to planta- 
tions early burning pci haps does more than compensate for the difference 
in the intensity of regeneration. 


(v) Artificial Begenoaiion. 

Rosha grass ( Cymbopogon martini). — Subject No. 12. — Artificial 
propagation of Iloslia giass (West JGianclesli division). 

In the belief that rosha requites 3 years to establish itself, this plan- 
tation was ordered to be kept under observation for a period of 3 years 
from 1932. The Divisional Foiest Officer reports, however, that there 
has been no progress in the sprend of rosha gia*-s in this plantation and 
he estimates the present stocking at 9| annas, lie is of opinion that 
the grass requires to be cut back annually to encourage its fuithcr spiead, 
a theory requiring proof. 

Hirda (Tcrminalia chebula). — Subject No. 13. — Propagation of hirda 
(Poona and Satara divisions). 

Results of experiments to test whether “ stump planting ” of one 
year old nursery seedlings would be a more successful method of propa- 
gating liirda artificially than direct sowings or transplanting cntiie seed- 
lings indicate very satisfactory results (77 per cent survival, in 2 years) 
in spite of severe frost in .Tanuaiy 1935, when 104 plants arc said to have 
been killed. 

Direct sowing of seed gives u low percentage of germination, and tbe 
majority of the resultant seedlings succumb to the depredations of crabs, 
peafowls, sqnirrels, etc. The method of planting stumps out from one 
year old nursery seedhugs, therefore, appears to be particularly suit- 
able for the artificial reproduction of hirda provided the locality is a 
suitable one. 

fn the Sataij. division, stumps from 2 years old nursery plants 
were put out in the monsoon of 1934 but the percentage of survivals at 
the end of Jauunry 1935 was only 38. , 

Sandal. — Experiment on regeneration of sandal in Block XIX by 
agri-cuni-forestry system — Belgaum division, Jambotr Round. 

Two plots 15 acres each in extent v ere laid out, one in coupe Xo. 1 
and the other in coupe Xo. 2, in n thickly Inntana infested area with tho 
object of (i) checking the growth of the lantann. and (it) raising, by means 
of the agri-ci/w-forestry system, valuable tree species especially sandal 
in the area cleared. Seeds of five species, ms., Santalum album, Cassia 
swmea, Plaocarpus marsupium. Dalle) gia latifolia and Pungamia glaha 
were sown in small patches 10 feet apart throughout the length and 
breadth of the plots, with nachna, the field crop, in the intervening spaces. 
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Special attention was given to tlie sandal regeneration as the other 
species were sown chiefly os host plants within easy reach of .sandal 
seedlings. The figures of survivals given below therefore refer to sandal 
only. Sowing commeneed on the 11th .Tunc and germination was 95 
per cent. Casualties were immediately replaced and the plantation 
promised to be a cent per cent success till February 1935 when the 
abnormal long spell of hot weather killed out a good manv plants reducing 
the survival percentage to 30 and 28 in coupes Nos. 1 and 2 respectively. 


(vii) Tending — Thinning’s and Cleanings-. 

Subject No. 4 . — Effect of thinning on teak coppice at different ages 
(East Tirana division). 

The Divisional Forest Officer, East Thann. lias made the following 
observations in connection with this experiment 

(1) The growth is slower where 3 or more shoots are retained per 

stool than iu the case of one or two shoots per stool. 

(2) Where there arc 3 or more shoots per stool, the dominant shoot. 

or shoots show better growth in girth whereas the suppressed 
shoots have not put on any growth or in many rases are 
killed by suppression. 

(3) Where more than two shoots per stool are retained the dominant 

shoots in most cases have put on I to 2 inches of girtli- 
inciement. 

(4) Where single coppice stems or seedling plants are letnined the 

growth olrseived in most cases is 2 to 3 inches in girth- 
incrcuient. 

Tiro obvious deduction is therefore that unnecessary shoots ‘•hould 
be cut down and only one shoot ictnined. 

Subject No. 6 . — Dicrement ofbabul under different degiees of thinning 
(Hyderabad, Sind). 

During 1934-35 an additional set of 9 hrtlf-ncrc plots was laid down 
in compartments 9 and 10 of llanjhuud Forest iu an even-aged babul 
crop which was regenerated in 1930. This crop was ** avenue-llrimied ” 
in 1932 (*.«,, about half of the crop was clear-felled in alternate strips at 
intervals of 33', the. belts of frees being roughly J5' to 20' wide). The 
object of laying down these additional plots is to compare tiro different 
degrees of thinning according to tire new Sind method (in which regular 
spacing within certain fixed limits is laid down), 

The first thinning in the. bells was done to the same degree, ao that 
the initial measurements would be comparable for ull plots. 
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(jri) Miscellaneous. 

Sandal. — Subject No. 7 . — Girth increment of Sandal (Belgaum and 
Dharwar-Bijapur divisions) ; and Subject No. 32 . — Correlation existing 
between the outer girth increment and heartwood increment of sandal 
(DhaiwaT-Bijapur division) : — The plots were remeasured as became 
due. 

Bahan ( Populus evphratica). — Subject No. 10 . — Economic age for 
cutting bahan — Vitality of coppice stools. (Shikarpur division.) 

Plot 10 C was felled in the 2nd rotation and necessary data recorded. 

The yield in the form of poles lias been very low in all classes. It 
was noticed that many stumps had not coppiced at all, due, it is believed, 
to the churring of the stumps which occurred when the branch wood 
was burnt. 

Miscellaneous species . — In order to reduce the danger from fire 
occasioned by heavy growth of grass on old cultivation and deserted 
village sites in the Tnnsa Catchment area in Thana, where destructive 
fires are an annual occurrence, a preliminary experiment was under- 
taken to discover whether Bauliinia racemosa is sufficiently fire resistant 
to serve as a suitable species for raising a crop of trees in such open spaces 
to keep down the growth of grass. 

A plot of one acre was selected, ploughed nnd sown with BaiJiinia 
racemosa seed in furrows G feet apart, germination commenced early 
and, apart from weeding once during the monsoon, no further attention 
was given to the plot. At the end of May 1933 the survivals are estimated 
to he about 80 per cent, the seedling being about G* in height. 

It is proposed to repeat the experiment this year and collect actual 
figures relating to cost and survivals and other useful information. 

Eradication of prickly pear by the introduction of cochineal insects 
in Bndami and Bagalkot ranges was successful. The insects arc reported 
to have naturally spread to prickly pear areas in the forest. 


II. — Wokkdtg Plans and Statistics. 

The following working plans were sanctioned by Government during 
the year : — 

(1) Bevised working plan for Ualiynl Teak Pole Porests (Blocks 

VII A and I to X of Kanara, N. D.). 

(2) Working plan for Nagznri Valley, Kalinadi-Kaneri slopes, 

Kanara, N. D. 
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BURMA. 


I. — Experimental Silviculture. 

(i) General. 

Staff. — Mr. R. W. V. Palmer, Deputy Conservator of Forests, was in 
charge of tlie Division throughout the year. 

The full programme of work was carried out. 

(ii) Regeneration of Ingyin (Pcntacme srnvis). Project E. T. 

Considerable progress has been made particularly since 1932 in the 
establishment of the artificial crops sown in May 1928 in heavily worked 
ingyin forest with a dense undergrowth of theklce ( Imperala ). 

Line sowings, sowing at stake, broadcasting and transplanting 
were tried. The area had been burnt over before sowing. Half the 
plots were regularly weeded and the other half left unweeded. In April 
1929, all over-head cover was removed and all ingyin seed bearers in 
nnd near the plots girdled before flowering. In May 1929 blanks were 
patched. The plots were re-divided in 1930, half were fire-protected 
nnd half burnt. 

Monthly weedings were continued in the rains of 1930, 1931 and 1932. 
Two cleanings were only done in May and July 1933 and none since. 

The plots from lino sowings were the best of the four sets. 

Since 1929 the total number of seedlings has remained fairly stationary 
in the fire-protected and weeded or unweeded plot, has decreased steadily 
in the burnt and weeded plot, and inci eased steadily in the burnt and 
unweeded plot. 

The changes, which arc relatively small, refer mainly to un-esta- 
blished seedlings. 

Weeded plots now show a well established crop of saplings. It was 
noted that the weeded plots, botli burnt and protected, contained much 
sturdier, upright growth than the unweeded plots where plants were 
thin and straggly. Provided weeding and cleaning is done, fire protec- 
tion appears to hasten establislimont. 

(iii) Experiments with teak stumps. Project E. XII (a). 

Details of the experiment carried out in 1933 were published in last 
year’s Report. AH plots were remensured in December 1934. 

Results show that the original advantage of planting stumps at the 
break of rains has been maintained through the second season, and the 
casualties arc very low. Stumps planted in mid June remain no better 
than transplants. t 
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Experiments were continued in 1934, the lay-out and size of the 
experiment was the same ns m 1933, 

Two inch stem, eight inch root and jj" to l" diameter were retained 
as the standard size ns this was found suitable last year. 

In addition, bin, ill experiments with standard sized stumps were put 
down with a diffeient (Latrn-Squarc) lay-out. In all experiments the 
current divisional practice of direct sowing at stake or tinnsplnnting 
nuiserv seedlimis ol the yeni was used ns contiol. 

Fiom ‘ pie monsoon planting " the largest survival percentage 
was 50 but in the majority of eases mean survival heights were 
inferior to rains break planting but superior to late planting and to 
controls. 

It was noticed that sprouting from carl}' stumps was actually later 
than from stumps planted at the break of the rains. 

With one exception (at Kyunoliautig where pre-monsoon stumping 
gave 86 pei cent survival and better height growth than early monsoon 
planting) the best results were obtained — ns they were in 1933 — from 
planting as soon as the rains broke or very shortly after. The superiority 
of these lesnlts over pre-monsoon planting and over direct sowing or 
transplanting from nurseries is largo everywhere. This was also ap- 
parent fiom other instances ns well. 

Diameter diffeiences were tested at Kuusan, and stumps were taken 
from the 1933 nurseries. Stumps of less than diameter and more 
than l " were scarce and the small diameter class consisted of 80 per cent 
stumps and 20 per cent 2', the medium class consisted entirely of 
*2' diameters, and the large class of 80 per cent l" and 20 per cent §* 
or 2’* There was clearly insufficient difference between medium and 
large classes to warrant analysis. Tlie mean survival height of all three 
sizes was satisfactory. Later statistical analysis suggests tlmt stumps 
and below are slightly inferior to stumps. Such and 
stumps as were used produced good results but with the present mnseiy 
practice they arc unlikely to be obtainable in quantity. 

Boot length differences were partially tested at Kyaungbinzin as in 
1933, and it appeared likely thnt the moan height of survivals from 
10" root lengths was better than from 8" or C" lengths. The difference 
has not, however, been fully analysed, because 10" root lengths nre not 
common in one year old nurseries and are more expensive to use. 

Planting with the jumper was again found quicker (and so cheaper) 
than the soil borer or looywin. Possibly a short hardwood peg and 
mallet could be advantageously used by f/u-cutters for planting stumps. 

Experiments with planting standard sized one year old stumps versus 
nursery seedlings of the year (as soon as big enough) to fill up blanks in 
1933 taungyas were made at Myobla, Nyaungbinzin and Kimsaii. 
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Results from two years’ experiments indicate a great advantage 
(both in survival ns well as in growth) for one year old stumps if planted 
at the beginning of the monsoon. Strong plants with average heights 
up to three feet, eompnrcd with one foot from seedlings, may be expected 
in the first year and the advantage is retained through the second. 
Except in the cooler sea-hoard climate of Tennsserim, where the growing 
season probably starts a month earlier, it is unlikely that pre-monsoon 
planting can be used to take advantage of occasional early rams. Long 
hot periods with the ground and air still dry arc common and kill back 
the exposed stems. 

(iv) Nttrscn/ crpci imenb. Ptojcd E. X{d). 

Experiments on the treatment of teak fruit to secure early and even 
germination were made at several centres in 1932, 1933 and 1934. 
Several treatment* have been tried anti a moderate though not very 
striking measure of fineness obtained. In 1931, experiment was con- 
fined to the treatment which gave the most consistent results in previous 
years while being mutable for general use and not mnrkedly prone to 
chance influences from outside. This treatment consists in repeating 
0 to 8 times the alternate, soaking (for 12 hours) and drying (for 48 hours) 
of the fruit. The commencement of the treatment, uhioh lasts 15 to 20 
days, hns to be so timed that fruit is ready for sowing in nurseries or at 
stake as soon us the rains break. In 193 J the actual differences, 
though significant mathematically, weic small, and the treatment was 
probably stoppe l too early (121 days duration only). At 4 out of the 
5 centres however germination of treated fruit was better than germi- 
nation of controls which in each ease was the current Divisional 
Method. Working the soil in Ilia nursery before sowing did not usually 
assist early germination but improved the final germination percentage 
slightly. Thoic was no clear difference between nurseries on high 
ground and nm.serio.s on low ground. 

A small experiment was carried out by the resem eh shift to test 
differences in fertility-percentage (by cross cutting) and germination- 
percentage (by sowing in nurseries) of large teak fruits and of small teak 
fruits. Only obviously defective fruit was discarded in the sample used. 

The experiment showed that large fruit is nimkedly more fertile'than 
eiiiull fruit (9 0 per cent compared to 4C per cent) but that the germination- 
percentage from fertile fruit* is probably about the same irrespective 
of size (05 per cent). There was further no difference in the robustness 
of seedlings up to n month old. 

The experiment confirms previous Opinion that, where fruit is cheap 
and bought by the measure, and partitnilnily where transplanting is the 
practice, it is a mistake to screen out the munll fruit, provided only. 
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apparently sound well-formed fruit is ncccptcd, ns the greater number 
of small fruits t-o tho measure more than balances their lower percentage 
fertility. 

(v) Imcstigation of the influence of seed origin in the rase of tcah 
Regarding the above co operative investigation, initiated by the 
Central Silviculturist, fresh experiments were pul clown at Kuns.ui in 
Zigon division (Lower Burma) where ft half acre plots were plnnted in 
1931-35 with KiUmbnr seed. Tmvnneoro feed und local "red. Tn 
addition lines of 100 seedlings of Nilambur. Tmvnneoro, Afyitkyinn and 
local seed were planted. Seed of other origins did not arrive in time 
for use and germination of Myitkyinn seed was insufficient to give a 
large plot. 

Combined average results from all plots up to 4 venrb of age are ns 
follows — 
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1933 plots at Pinbawnn* given below 
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At both centres results from Kanara and Mysore origins have, to 
some extent, been affected by late arrival of their seeds. 


TT. — Wouking Pj.ans and Statistics. 

(i) General. 

Five new volume increment, sample plots were formed during the 
year for the following species: — Gmelina arborea , Pcnlacmc suavis , and 
Xylia dolabriformis. 

Sixty five of the existing sample plots were remeasured during the 
year. 

(ii) Volume Tables. 

Working of the data (on teak) from over 800 girdling note books, 
received from various divisions, has just been taken in hand. 

Collection of figures for species other than teak was started towards 
the end of 1934. 


(iii) Diameter ( and Girth) Increment. 

In ( Diplerocarpus lubcrculatus ). — Measurement of diameter increment 
of in trees in Experimental Plot No. 1, Satthwa Reserve, Zigon division 
for a period of 8 years from February 1927 to February 1933 has shewn 
that the average diameter of 09 trees was 9*19" in 1927 and 10*91' in 
1935. The average annual diameter increment of 69 trees is 0*22 inches. 

hujyin ( Pcnlacmc srnx'is ). — In sample plot No. 9, Bhamo division, 
first measurement was made in 1929 nt the age of 11 nnd remeasurement 
was done in 1931 after a period of 5 years. Average diameter of 271 
trees was 3*51' in 1929 and 4*50' in 1931. The average annual diumeter 
increment of 274 trees is 0*19". 

Taukkyan {Tmnxnalia tomentao ). — In sample plot No. 17, in pure 
natural forest, Bhamo <U vision, first measurement was taken in December 
1929 and rcmcasurcment made in March 1935 after a period of 5 years 

Average diameter of 49 trees was 11*85' in 1929 nnd 15*16' in 1935. 
The average annual diameter increment of 49 trees is *06'. 

Thilsi ( Mclanorrhoea vsitata ). — In sample plots No«. 4 and 5 (com- 
bined), Bhamo division, first measurement was taken in November 
1924 and Tomoasurcmcnt in January 1935. 

The average annual diameter increment is *17'. 

Girth increment . — In sample plots Nos. 1, 2, 4 and 5 combined in 
patural forest, Mpsit Reserve (old Kjpikkwe), Bhamo division, first, 1 
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monMircmrnl was mndo in 1910, and remcn<utremcnt in. 1915. 
\l«trart result* nrc given below — 
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ThnmtUr innement of coppice stems of the following species, in thinned 
and untbinned plots, measured in Sample Plots Nos. 5, 6, 7, 8 and 9, 
M.iyinvo division, is indicated below. The plots were first measured in 
1929 and remeasured in 1934 after on interval of 5 years. Ages of the 
crop range fiom 11 to 20 years . — 
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(iv) Stump analysis of Teal. 

During the year a new draft set of orders for stump analysis was 
drawn «p and tried practically with a view to find out if they were 
suitable or to suggest any modifications and alterations. 
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Tim new orders have substituted girths for diameters and counts 
by unit, of radius for the decndnl count. The method briefly is ns fol- 
lows : — 

Suitable stumps nrc selected nnd the girth measured. This is con- 

Gr 

verted into radius by using the formula-^-. Two radii approximating 

as closely as possible to the mean calculated radius are then selected 
and counts are mode by inch units along these radii. Taper is measured 
by taking the girths of n large ntunber of green trees at 4' 6', 1 ' 6", 12" 
and f/ from the ground. Barit thickness is measured on a number of 
trees. 

Before this .senson't. work was carried out it was not known whether 
taper raiied with the sum of the tree hut the impression was that older 
frees were more buttressed than young ones and there was a tendency 
to assume lhnt buttressing increased with age. Tho few figures for 
taper which lmd been previously collected were insufficient, to give any 
sort of a carve nnd it had only been possible to draw* a straight line 
through the points obtained. 

The figures obtained this year have produced some interesting Tesnlts. 
The first is lliat there appears to be no alteration in taper during the life 
of the tree. Further it was found that the relation between the breast 
height girth nnd that at different levels was not only reasonably constant 
for different, breast height girth classes in any one division but remained 
constant for tlm tluee divisions for which figures were obtained. 

Results of the season's work are given below. The rate of growth 
as shown by the slump radial counts under bark is plotted as an 
ngn/djameter curve which is then corrected first for bark thickness and 
then for taper to bring it to breast height. 

Rates of growth are given below:— 
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The time taken to reach 6' 6' and 7' 6* breast height girth in eaoh 
case is shown below : — 
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CENTRAL PROVINCES. 

I. — Experimental Silviculture. 

(i) General. 

Systematic experiments to study the various local silvicultural 
problems have been taken in hand only lately. The information in- 
cluded under this hcnd most, therefore, continue to be mostlv of an 
empirical nature. 

Besides the Experimental and Sample Plots under the management 
of the Provincial Silviculturist, there are other Experimental Plots of 
special local importance in several divisions, records of which are main- 
tained by the Divisional Forest Officers. 

(ii) Natural regeneration. 

(a) By Seedling. Teak . — In South Chnnda, imusunlly successful 
teak regeneration has been obtained in an area of mixed forest with 
a few teak in the canopy and a dense growth of bamboo and rnriya 
(Xylia xylocarpa) in the lower storey. Teak advance growth was very 
scanty, suppressed under bamboos. In Juno 1928 the plot was clear 
felled, except for two seed bearers, and burnt. In 5Iay 1929, as there 
was little teak, many bamboos and much vigorous sutiya coppice, the 
area was burnt again. In December 1934 the growth of teak is des- 
cribed as prolific, averaging about 1 foot in height, and the operation 
has been completely successful in converting a mixed forest, cum bamboo 
covering teak regeneration, into a more or less pure teak forest. Clear 
fellings followed by burning ore now being largely practised os a result 
of observations in this and similar plots. 

In Yeotmal, good teak regeneration was noticed in areas where the 
forest fioor is strewn with trap boulders ^partly because such areas ate 
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avoided by cattle, but also because tbe seed easily lodges between tbe 
crevices and thus germinates and takes root. Retention of miscellane- 
ous species to afford shelter to the forest floor from insolation in the 
hot weather is also considered desirable to increase the chances of 
naturally regenerating teak areas 

Progressive increase in the amount of seedling regeneration in the 
Mclghat forests, is attributed to continued successful fire protection, 
but frost is still a serious retarding factor. 

Fresh experiments to study the effect of burning slash have now 
been laid out and interesting results are expected by next March. 

Observations of survivals of natural one year old sal seedlings in the 
Indicator plots, under dense, moderate and light shade of overwood, 
in the Bilaspur, Balaghat and Manilla divisions are expected to yield 
useful results in a year or two. 

In the West Berar division, anjan (Hardioich'a binata ) is slowly 
being ousted by dhaora ( Anogdssus laiijolia) and to some extent by 
teak and I’hair ( Acacia catechu), and excellent natural regeneration of 
chandan ( SanUdum album ) was noticed round mother trees. 

(6) By coppice.— In Nimar, clear felling of suppressed teak rogenera" 
lion in essentially mixed stands, and opening up of the overwood in 
1930 have resulted in excellent coppice growth. Tenk is particularly 
‘ vigorous but palm ( Butea fromlosa), aonla ( Jimhlica officinalis), lendia 
(Lagcrstrocmia paroijlora), bacl ( Mglc marmdos) arc also growing well. 

It was also noticed hero (as well ns in Iioshangabad) that anjan 
[Hardwickia binata), up to 3' in girth, coppiced very well. Young shoots 
of this species are badly browsed by wild animnls. 

Seven years of clear fellings in the teak forests of Bctul show that 
the sj\stem has definitely been a succpss. The rate of growth of result- 
ing coppice is good and so fur it does not show any signs of falling off. 
The growth in areas which were completely clear felled is better than 
in areas where part of the overwood was retained as seed bearers. 

Experimental * group * and ‘ strip ’ fellings have been made in the 
Jubbulpore division to ascertain if these afford bettor shelter to the 
coppice against late frosts. 

In Raipur, an experiment has been made to test the effect of fires 
on coppice shoots in the Low Forest of the Mixed Ranges. It is pro- 
scribed in the Working Plan that the coupes should be burnt after 
working, but in practice it is difficult to got -the coupes cleared of fuel 
before the coppice shoots have reached 1' or more in height with the 
result that the shoots are killed back by the fire and if the shoots nro 
not actually injured anyhow the coppice loses its start ahead of the 
, heavy grass which springs up after elenr felling. 

P3 
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Experiments hiivo provisionally shown that cutting hack causes 
loss in height growth, and it makes no difference whether subsequent 
burning is carried out or not. It did also appear that if the plot was 
burnt, there was no loss in height growth. The reason was that in all 
experimental plots the <uea ■was so well cleared that the file was light. 

The Divisional Forest Officer considers that burning docs not accele- 
rate growth and that the mechanical effect of burning in removing the 
slash is of no importance here, as no slash remains evcopt brushwood 
which rots in the first rains. < 


(iii) Seed s. 

Seeding . — On the whole it was a poor seed year for teak. Saj ( Ter - 
minaha tomentosa), semal (Bombax mahbaricum), and anjan, seeded pro- 
lifically ; all other species gave a moderate crop of seed. Bamboos 
( DendTocalamus strichts) in the Kinwat range of tbe Ycotmal division 
seeded gregariously. 

A general seeding of the shrub StrobilanOtes callosus which forms 
a dense undergrowth to the exclusion of Lantana aculcata came to an 
end in 1934, this seeding having apparently eommenred in 1933. The 
shrubs is believed to flower once in three vears. Its seeds axe eaten 
and apparently much relished by bison and domestic cattle. 

• 

(iv) Nursery woilc. 

The important permanent nurseries were satisfactorily maintained, 
and small nurseries were started at several places during tbe year. 
Germination of teak was irregular but of semal quite good. Nursery 
sowings of Acacia cyanophylla seed obtained from Cyprus failed every- 
where except in tbe West Berar division, where seed was sown on a 
raised bed of black cotton soil, and lightly covered with earth. 


(v) Artificial icgencialion. 

Tealc . — Experiments in the Melghat division to investigate the 
possibility of replacing lantana with tree growth were continued. Two 
distinct types of areas were selected which were treated in two different 
ways. 

The first type contained overwood of very little value, having been 
mostly damaged or destroyed by the fierce fires of the past. It was 
'decided to regenerate such areas in conjunction with field crops. 

Except for a few trees reserved as seed bearers all other growth is 
felled, burnt and the ground is then cleared and ploughed up and sown 
in the rains with field crops. In the second and third year cultivation 
of field crop is continued. In the fourth year, seeds of forest species 



49 


otp sown in lines 12' apart, along wifcli the field crop, and the forest 
seedlings are kept free from weeds. After the field crop is harvested the 
plot is left to its own resources. 

The second type contained vnlunble overwood and it wns decided 
to regenerate such areas without the aid of field crops. At the begin- 
ning of tlie first year the lantnna is uprooted depart mentally and stacked 
with the roots in the air all round the plot to serve as a fence to ward 
off browsing animals. 

Strips running through the area at 12' intervals arc sown or planted 
up with teak or other suitable species to be kept properly weeded after- 
wards. 

Preliminary results indicate that the eradication of lantnna present 
no serious difficulties and that it ran he easily got. rid of, at least tempo- 
rarily, by cither method of tienfment. With the sowing of field crop 
the eradication is naturally more thorough and permanent than without 
it. The stocking of the wooded area without field crop presents many 
difficulties. Diiect sowings of teak and other species do not offer much 
piospeets of success, but it is hoped that “stump-planting” or the 
‘dona* system will be more successful. It is anticipated thnt even 
under these methods weeding will be required for several years to ensure 
success. 

Elsewhere, owing to the slump in cotton prices agri-silvioultur.rl 
♦ woxk lias become unutti active, and attempts are now being made to 
raise teak plantations in Yeotmul, by the rah method, i.c., by piling 
and burning all slash on the proposed site of seed-bed with a view to 
kill all the undesirable seed on if. About 4A acres were successfully 
restocked as air experimental measure and it 1ms now been decided to 
take up the work on a larger scale. 

Propagation of JJendrocalanms striclus from rhizomes in the West 
Bet at division. — Expeiiments to determine the circumstances under 
which the latent buds from the rhizomes throw out an independent and 
more vigorous shoot indicate that in grubbing out (roots of one year 
old sboots), care must be taken not to damage the rhizome the top of 
which should be cut except for one node. Results arc vory satisfactory 
if tlie rhizomes arc exposed to the sun for some time before planting. 
Burning one year old planted out rhizomes gave excellent results. Al- 
most all of them threw out new vigorous shoots. 

Plantation tiorlc during the year . — Plantation work on a large scale 
is at present confined to the South Chanda and Bilaspur divisions with 
cuttings and ‘ dhonas ’ of teak, semal, sliisham, etc. With a view to 
determine the best method of tending the plants, a set of four experi- 
mental plots have recently beeu laid out with 20 sub-plots, replicated in 
the Latin square chessboard manner, to compare the effects of weeding 
and cleaning of different intensity and periods. 



Sernal Plantations. — Of the five experimental plantations of Bombax 
malabaricum started in 1930-31 those of North Chanda (2) Bilaspnr and 
Betul totally failed, while that of Nagpur-Wardha, where it has not 
been attacked by animals, is in a flourishing condition, some of the 
plants now being 15' high and beginning to flower. The plantations 
which failed appear to have been on unsuitable soil, but as the Nagpur- 
Waidha plantation is hopeful a second area has been sown in the same 
neighbourhood, 12'xl2' with intervening rows of teak stumps. Damage 
by pig and deer is being guarded against by a barbed wire fence. 

All India teak seed origu . experimental plantation. — These plots were 
visited by the Silviculturist m December when thorough cleanings in 
both the " gneiss ” and “ schists ” sets of plots were carried out. 

In both sets of plots Nilambur and Mysore teak has attained much 
greater height than the teak of other origins, but this advantage is 
more than set oil by the very poor foim of the trees as almost all have 
forked at a height of from S to 10 feet fiom ground level. The teak 
of these two origins appears to be very susceptible to a shoot borer which 
lias apparently been responsible for the malformation of the trees by 
killing the lending shoot, in place of which two or more leading shoots 
have resulted. These shoots have now been thinned, only the best 
being retained but even so the foiin of the trees is unsatisfactory and 
it is doubtful whether they will recover. 

The percentage of well grown trees of Nilambur and Mysore origins 
is much lower than those of other origins, while the teak of local origins 
has the best form. It is thus doubtful whether teak of Southern India 
origin is really suitable for C. P. conditions. The Central Sil\ iculfcuiist 
in his note acknowledging the plot files says that the gneiss set of 
teak origin plots appears to be the most successful set leported upon 
from any centre, and the lesults are most interesting and valuable. 


(vii) Tending — Thinnings, cleanings, climber and needs. 

Thinnings. — An experimental plot was laid out in the Nagpur-Wardha 
division, to study the best method of thinning multiple stems of young 
teak coppice. 

Similar experiments will soon be laid out both for sal and teak 
coppice of various ages to determine the optimum age at which thin- 
nings should commence, and also the ideal number of shoots to he re- 
tained in each clump. 

Cleaning. — Coupes worked by contractors, need a general cleaning 
up for the ci op left over. This work is done under the name of sub- 
sidiary cultural operations. These operations arc seldom r emun erative, 
hut are none the less essential and therefore prescribed. 
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Climbers and weeds. — As a rule all climbers interfering with, tie 
growth of trees are cut in the year preceding the main exploitation or 
along with the main fellings. Of late considerable attention has also 
been paid to determine tho most satisfactory methods of eradicating 
various obnoxious weeds, some of which are mentioned below : — 

Mahul ( Bauhhiia valilii). — This prolific, shade-enduring climber soon 
becomes a pest in areas containing sandy soils. Sudden exposure gives 
a great impetus to the climber. 

Couitch (Mucuna pruriens). — A slender twining climber, which 
damages particularly younger plants, can be held in check by uprooting 
it before the fruit forms. 

Rawmniya ( Lantana aculeata). — This weed is capable of forming a 
dense and almost impenetrable mass in certain localities, but fortuna- 
tely such areas are few. During the last rains lantana was eradicated 
along the road sites of the Ckikalda plateau by means of men and ele- 
phants. But, these operations only temporarily hold the lantana 
in check, and the area gone over is a very small fraction of the total. 
In view of the fact that the pest is so widely spread in certain tracts, and 
also because it is not without its uses, inasmuch as (i) it definitely im- 
proves the soil, (ii) it is not very inimical to the regeneration of tree 
species unless very dense, and (iii) keeps down grass. It is doubtful whe- 
ther complete extermination of lantana from thp Melghat is practical or 
even desirable. No efforts are, however, being spared to study the 
most satisfactory method of eradicating the pest from newly infected 
areas, or preventing its invasion of areas so far free from it. 

Tarota ( Cassia tom). — This weed grows to the exclusion of fodder 
grasses, and spreads very fast in areas which are very heavily grazed, 
as it is not touched by the cattle. The most obvious method of pre- 
venting the spread of the pest is to close areas frequently to grazing, 
when the grass can easily suppress the weed. 

Kunda (IscJicemum pilosum ). — A very troublesome grass in agri- 
silvicultural plots. Unless it is thoroughly rooted out by deep cross 
ploughing before the seed of forest species is sown the cost of weeding 
is prohibitive. 


(viii) Mixtures. 

Fires, grazing and frost all tend to exterminate miscellaneoms species 
associated with teak with the consequence that the mixed forests 
are becoming more and more pure teak and soil deterioration through 
insolation is increasing. Every attempt is now being made to increase 
the proportion of soil sheltering miscellaneous species by leaving all 
well grown advance growth when teak is clear felled. In thinnings 
also, promising poles of miscellaneous species are retained in preference 
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to teak. Planting of shisham or sental along with lank in the recent 
plantation is a move in the right direction. 

(,\) RilvuuUuial tystems. 

Experience has shown that xigid Hoar fellings in the teak foiests 
not only entail a gient sacrifice of immature and at times unmarketable 
crop, but the slash left after exploitation greatly enhance-, file bayard. 
The bevere January frosts of 1931 and 1935 have clearly demonstrated 
the imperative necessity for more conservative fellings in low lying 
areas. The treatment now in process of adoption is a virtual introduc- 
tion of an irregular shelf ei wood svstem. 

(xi) Miscellaneous including grazing, ft re, frost, etc. 

Grazing. —This has been discussed at length in the last year’s lepoit. 
Now that definite arens lime been set aside for the production of timber 
and fuel on the one hand, anil for the supply of grass and gmrJng on the 
other, attempts are being made m the latter to ituptovc the yield and 
quality of fodder. 

So far nothing is known rcgaiding the optimum treatment that v ill 
ensure this. The comprehensive experiments started in Vcotm.il, and 
lately nlso in Saugor, to determine the yield of grass fioni pastures, in 
vaiious localities, under diffeieut incidences and graying tlo-mre cycles, 
ure progiessing veiy satisfactorily. It will take at least Five years to 
arrive at any valuable results 

Observations in the Veotiuid forests, which have now been under 
rotational closures with a limiting incidence for ttcuily 20 years, ideally 
show that periodical rests are very beneficial The ideal grazing closuie 
cycle has yet to be dcteiiniued. 

In the West Bernr division, three adjoining coupes closed to graying 
in successive years alTordcd an excellent opportunity to study the 
changes in the composition of the graces in heavily grazed areas ou 
mnrrum soils. 

The immediate effect of closure was a rank growth of spear grass 
(Andropogim contorlus), which in the second year showed patches of 
sheda ( Isclurmuin larutn) and in the third year was almost completely 
replaced by it. 

Tentatively a closure of 1 years alternating with glaring for 12 veais 
lias been prescribed in most of the " Opm Pastures ” of ilie Nagpur- 
Wardlia division, and will be given a trial from the 1st July 1935. 

Fire . — Opinions me divided on the comparative merits of wholesale 
early burning and the modified Kliandesh system of burning inflammable 
growth from a little distance inside the forest towards all fiequented 
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rides, roads and fire lines. Many forest officers consider the Khandcsh 
method an unqualified success ; no doubt the configuration of the 
ground lends itself to this treatment in one place more than another. 

Frosts . — Late frosts axe xeported to have wrought havoc in several 
recently regenerated areas, especially in Hoshangabad and Melglint. 
3S T ot only was regeneration killed or badly damaged but even large tiees 
also suffered. 

II. — -Working 1’i.ans and Statistics. 

(i) Working Plans. 

North Mandla . — The revised draft is at present under modification. 

Saugor . — Printed copies of the plan, which has been introduced 
from the 1st July 1934, will shortly be ready. 

Betul and Amraoti . — These two plans were completed during the 
year and sanctioned by the Local Government. 

Nagpar-Waidha. —Slight modifications were made bv the Silvicul- 
turist in consultation with the Conservator. The plan has since re- 
ceived the sanction of Government and is to bo introduced from the 1st 
of July 1935. 

Aliola. — Part II of the current plan was consideied obsolete and 
waH therefore entirely rewritten. The revised draft has lcceived the 
sanction of the Chief Conservator. 

North Chanda and Da molt . — Stocknmpping lins been completed and 
the plans are now being written. 

South Chanda and Melghat . — Part of the field work in connexion 
with these two plans still remains to be done. Besides, amendments 
were mude to some of the euirent Working Plans. 

(ii) Yield volume and form factor tables. 

Sample plots . — There wexe 94 sample plots on the Piovinciul list at 
the commencement of the year. Of these one was abolished axid one 
converted into a tree increment plot. 20 new sample plots were laid 
out in the teak forests thus bringing tlic total for the province to 1 12, 
at the close of the year. The sample plots now cover a wide range of 
age and quality. 

Tree Increment Plots . — There were five tree increment plots at the 
commencement of the year. One new plot was formed thus bringing 
the total to 6 at the close of the year. 

Experimental plots . — There were 21 experimental plots at the begin- 
ning of tbc year. Of these five were abandoned during the year under 
report and 33 new plots were laid out, thus bringing the total to 29 at 
the close of the year. 



tQ. — M iscellaneous. 


Administration, tour, etc. 

Mr. H. C. Watts held charge of the post of the Silviculturist from 
the beginning of the year to the 7th of March 1935, when he was relieved 
by Mr. K. P. Sagreiya, who held the post till the close of the year. 

COORG. 

I. — Experimental Silviculture. 

Sandal regeneration experiments. 

Sandal gcimination test. — Using 100 untreated seeds each of Coorg 
and Madras origins with and without pulp it was found that Coorg seed 
with pulp gave best germination (92 per cent.), Madras seed with pulp 
next (80 per cent), Madras seed without pulp slightly \vorsc(75 per cent.), 
Coorg seed without pulp worst (29 per cent.). The results require con- 
firmation. 

Sandul seed prelrealment. — Seed iceeived from Salem wns soaked in 
water for 2 days, floating ones discarded and icmaindcr dried in the sun 
for another 2 da\s and then stored for about 10 days. Townrds the 
end of April they were tieated in a shallow pit between two layers of 
straw and watered daily, tbe seeds being stived bj 1 - hand frequently. 
After about a fortnight 50 per cent, of the seeds had burst, about half of 
which had radicle projecting. Such germinating seed dibbled at stakes 
in worked patches of soil gave 100 per cent, initial success. 

Sandal piopagalion centres. — 55 experimental propagation centres 
were opened, overhead shado being removed and the centres fenced. 
Treated seeds, stumps aud transplants were tried, and considering the 
poor monsoon good stocking was achieved. Stumps gave nbout 75 per 
cent, success and seedling about 50 per cent, by the following March. 

Planting stumps or seedling in small individual fences along road 
margins promise to be a successful method of increasing sandal stocking 
and costs 2 to 3 annas per fence. 

Control of lantana by bamboos. — Long term experiments to see whe- 
ther lantana can he suppressed by bamboos were started in these local- 
ities, bamboo seed (Bambusa arundinacea) being sown in patches under 
lantana bushes. 

7. Sandal Spite Disease Investigation. — During the year control 
operations were carried out extensively to check the spread of spike 
disease. So for there was no fresh outbreak in the areas treated. 
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No fresh attacks have been noticed in Chowdlu village -where an 
isolated ease of spike was treated in August 1933. But in the case of 
Kargode plantation a few more trees were found spiked and probably 
these must have been masking the disease at the time of treatment. 
Such trees were girdled and treated with Atlas solution and healthy 
sandal trees within 100' weie lopped to see if they were masking the 
disease. 

1. Sandal 1934-35 atcas . — The method of regenerating sandal under 
clear felling, leaving 10 to 10 trees per acre as ndvance hosts was con- 
tinued during the year with Brnserpct range. 

There was a deviation from the original spacing of sandal and host 
plants. The areas were sown with snndol. Tenk and Cassia siamen 
were introduced as host plants. Dal was also sown round each sandal 
plant. The reason why teak was introduced was because sandal has 
been found growing well on teak in natural forest. 

Both teak and sandal are doing well at Attoor, whereas at Alccnkolli 
sandal is good but teak is not very promising. 

2. Sandal 1933 area . — In both the areas the existing stock is quite 
auilioient and the seedlings look healthy with an average height of 
7 ft. 

fi. Sandal propagation centres . — Sandal was bowb and stumps put 
out at 121 centres, which wore fenced with rough basket fences 23' X 3'. 

In addition to the above 12 pnlehes roughly 30' to 50' in diameter 
were opened, nnd treated secdB dibbled in them. Stumps and natural 
seedlings weie nl'-o put into the area. 

Stumps of more than 2 years old put out in August failed, whereas 
those of one to two yenrs only put out in June were attended with partial 
success. Direct sowings nnd transplanting of natural seedlings were not 
very successful either. 

C. Nurseries . — Three snndol nurseries were opened, two being directly 
sown with seeds, while in the third natural seedlings were transplanted. 
Nesults in the first one are quite all right, in the second very few seedlings 
exist ns the seeds were severely damaged by rats, while owing to want 
of rain in time the 3rd nursery failed completely. 

II. — Teak Regeueiiation. 

4. The following experiments were conducted during the year at 
Dubarc : — 

(а) To find out tbo response of teak to fire at the end of the first 

year of formation in soil aerated area. 

(б) To find out the response of teak to fire at the end of first year 

of formation in the non-soil aerated area. 



Preliminary indications are that burning and nnration of soil arc 
necessary m young teak areas. 

(c) To find the response of teak to burning and cutting back in the 
second year of formation. 

Fust year’s results indicate that burning and cutting back results in 
better growth than without the same. 


Mo cm a Sith-ltange. 

1 Eucalyptus seed ga initiation test — During the year the following 
13 species of eucalyptus (ab reeoinmcnded by the Australian Forest 
Department) were tried at Mereara and tlieir results are as follows: — 

(1) Eucalyptus umbdlata . — This species is doing well in the nursery 

as well as in the 1931 area, the tallest plant being 1'. 

(2) Eucalyptus bosisloaua — This was cpiitc good in the beginning in 

the nursery. After the commencement of the monsoon most 
of the plants died of lenf-rot. 

(3) Eucalyptus reumfera, (4) Eucalyptus paniculala, (5) Eucalyptus 

tloeziana and (G) Eucalyptus cribui . — Seeds of these aperies 
were icieived late. They germinated in the seed bed, but by 
the time they were transplanted (lie regular monsoon had 
set in. .Vs the plants were too small and tender, they all 
succumbed. 

(7) Eucalyptus microcorys, (8) Eucalyptus bailryana, (9) Eucalyptus 
andretui and (10) Eucalyptus citriodoia. — There was 25 per- 
cent 8uccc>s in the nursery beds. Seedlings were planted in 
the 1931 area hut they failed completely. 

(11) Eucalyptus pihdatis, (12) Trislania confeila and (13) Eucalyp- 
tus saligna . — These never germinated. 


Miscellaneous. 

Ccdrcla toona was very successful, — germination being 100 per cent. 
About one acre at the top ridge of the 1933 area was tried with Ccdiela 
toona. “When transplanting beeillings were too small and there was 
only 10 per cent, survival, the tallest plant being about 4." in height. 

•The 1932 burnt pit area was planted with 4.200 Eucalyptus umbellati 
and 3,800 Oediela toona plants in pits at an espaeement of G'xG' by 
clearing the undergrowth. Only 20 per cent, of Eucalyptus umbeUata 
and 12 per cent of Ccdiela toona are now surviving. 
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South Coonn. 

Mal-ut Range. 

1. Object eif experiment. - (a) To obsorve the survivals and develop - 
merit of natural regeneration of vahiablo spocics wlvon 1 ended according 
to the prescriptions in the "Working Scheme. 

(6) The si u viva 1 and development of artificially introduced valuable 
species such ns Hoped transplants, etc. 

A coupe of 53 acres felled in August and September 1934 was taken 
up for this purpose. 

About two thousand Ilopea natuial plants were tiansplanted into 
the gaps caused by fallings which had been selected and wood 
growth removed. All natural seedlings, saplings and poles in the gaps 
and 10 feet, around were enumerated and kept on lceord for futuie. 
refer cnee. 

In October rubbish felling was done in one strip by removing all 
frees of useless species over 4 T rn gnlh. Ilero G gaps have born selected 
for observation. As a control over this, G gups in the adjoining strip 
where no rubbish felling is done wort' selected for purpose of comparison. 

The area is under periodical observation. The regeneration in gaps 
is quito good. 


Titttmatti and Naoerromi Banqes. 

ii. Sandal. 

Sandal regeneration with a field crop has been discontinued during 
the year. 

In the 1918 liambookadu sandal area where a pollarding of all trees 
within a furlong radius of trees affected by spike was carriod out last 
year, 39 more plants were attacked by the disease. They wore upiootcd 
after being killed by an application of Atlas solution. Besides those, 
two unpollarded trees woic also attacked by spike. 

iii. Teak. 

Burning and cutting back in the second year of formation irr teak plan- 
tations 

This was carried out in 3933 rogenervtlon areas, as prescribed in 
the Worlcing Plan, 

While the results cannot bo considered conclusive yot, the operation 
docs appear to have improved the growth of the teak plants. 
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Tho following experiments wore carried oat in Tittimatti and itfager- 
Itole range 1 ? : — 

(1) To determine the optimum season for slump planting teak , — 
Stumps prepared from plants raised tlio previous year wore planted 
at fortniglitly intervals starting from 15tli April 1934 to 15tli July 1934 
in caso of Tittimatti and 2nd April 1934 to 2nd July 1 934 in Nagcrholo. 

Tho two experiments indicate that planting hotweon the 16th April 
and hoginning of May is tho best. 

(2) To compare stump planting of teak as against dibbling. — An 
experiment has just been taken in hand and the idea is to comparo 
dibbling and stumping teak in kumried and non-lcumried AToas. The 
age of plants at stakes originally dibbled and that of plants in the uutscry 
kept for stumping will be tlic same. 

(3) To study the growth of sandal in plantations with teak as host . — 
Sandal was sown on 21st June 1934 at 601 stakes in lines 8 fcot apart 
and teak was dibblod at 710 stakes, 4 feo f from sandal, changing spocios 
jii each line so us to got tho benefit of teak plants as hosts to sandal. 
Dhnll and Cassia siamea were also introduced on 21st Juno 1934 as 
hosts. On 6th July 1931—121 sandal stumps wore plnntcd at overy 
Itli stake of sandal, thus leaving 3 sandal stakes in the middle. On 
30tli March 1935 when enumerated there were 544 teak seedlings, 254 
sandal seedlings and 121 sandal stumps surviving. 

This is a long term experiment, and tho area is to bo stocked fully 
and until sandal is 10 to 15 years old. 

Sandal at stakes arc growing well and some are as much as 26' high* 
Tho stocking is about 66 per cent. All tho 121 sundnl stumps planted 
havo sprouted and growing well. 

(4) To study whether root competition from tree growth in the adjoining 
foicsts has anything to do with the growth of artificially grown teak . — 
Preliminary measurements show a maximum height growth in the 
trench and the poicentngc of stocking is also more than that in control. 

(5) Teal: sicd origin experiment. — To compare teak plants raised 
from Mysore seed with thoso raised from Nilambur seed, both having 
been dibblod in May 1934. Indications so far are in favour of the Kilam- 
bur becd, botli ns regards the percentage of survivals as well as of 
growth. 

(6) To study the effect of burning aiul cutting back teak areas in the 
second year of formation. — Small plots were opened and the following 
treatments were carried out during tho year : — 

(1) Plot not burnt. 

(2) Plot burnt but soedliugs not out back. 

(3) Plot burnt and seedlings out back. 

(4) Plot not burnVbut seedlings cut back. 
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Survival per cent is practically tlio same, but the maximum height 
growth is seen in the plot whero burning and cutting back of teak seed- 
lings is dono. 

(7) To intuxlucc Tephroaia Candida or a cover crop in young planta- 
tions, — Tephosia has been sown to minimise the growth of weeds in 
teak plantations. Gormination has boon good and it is still under 
observation 


MADRAS. 

ExprniMr.NTAL SiLviaui/ronn. 

(i) General. 

Introductory . — In tins brief roport it is not possible to give full ex- 
perimental data to support all statements made or opinions given nor 
does space permit mentioning all items of work undertaken. For fuller 
information the " Annual Report on Silvicultural Ro seal oh in the 
Madras Presidency ” for the year 1934-35 published separately should 
be consulted. 

A large proportion of t he -work done has been small scale stage ] («) 
experiments in Experimental Gardens of which there atc now 15. 

The most impoitant results during the year are Ihc following : — 

(1) The successful transmission of the spike disoase of sandal by 

insects in the mass infection cages at Jovvalagii i and 
Denkunikota. 

(2) The success obtained by pte-monsoon slump planting of teak 

and other species in a year with an abnormally dry and 
prolonged hot weather. 

(3) The demonstration of the retarding cfToot some ponton crops 

have on a teak plantation and how it can be minimized by 
early planting the. teak. 

(4) The successful storage of teak stumps and tlioir transport to 

distant places. 

. (5) The confirmation of the fact that in our mote impoitant teak 
tents soil aeration by forking gives little or no advantage 
over ordinary weeding methods. 

(ii) Natural Regeneration, 

Experiments showed that a slight opening of the canopy over young 
natwal regeneration of llopea garvijlora is beneficial. 

Clearing undor seed trees of llopea parvijlora was found tQ induce 
loss natural regeneration than in tho uncleared control areas, 
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Banning leaf litter under mother trees ot Artocarpus hirsuta appears 
(o increase the incidence of seedling regeneration. 

Clearing undergrowth undei Svnelenia maoi nphylfo mother trees does 
not appear to affect the incidence of seedling regeneration. 

(in) Seeds. 

Seed pic-treat mcnl . — Routine prc-ti eatment tests with cold, hot 
and boiling natcr were done iwth 19 species. Boiling water treatment 
improved the germmativo capacity of Acacia auiicuhformis and Acada 
cyanophylla hut was harmful foi nearly all other species tiied. The 
cerminative capacity of Pitliecolobnnn dvlcc and Terminalia chebula was 
definitely improved by treatment with hot water (as hot as the hand 
can bear) Soaking in cold vvatei was beneficial in the eases of Calo- 
phyllum datum, Gluia travancorioa, Pterocarpus suntalinus and Xylu 
rylocarpa. 

Germination of Cassia fistula and Cassia viarginata was greatly 
•mpioved and hastened by soaking in concentrated sulphuric acid foi 
15 minutes and that of Tannnalia chebula by soaking in cold watei 
and then keeping moist in straw out of free air circulation. 

Seasonal collection . — Tests of seed of Tcclona grandis, Terminalia 
crcnvlata and Terminalia chebula collected at different times in tlic 
fruiting season showed no appieciablc differences in germinative capacity. 

Seed storage . — Tests were done with 28 species to determine the 
longevity of 6eeds stored in different ways. Results are given in the 
Annual Report. 

Soiling seed by size . — Gcunination tests ancl planting out tests of 
different sizes of teak seed confirmed previous year’s indications that 
sorting of this seed by size is not justified ; the resulting differences in 
growth being negligible. 

Tests with seeds Rom. snmll immature, normal matuic, and large 
overmature seed hearers with several species showed no appreciable 
differences in germinative capacity or in height growth of resailting 
seedlings. 

Seed origin . — 3 long term, sets of plots in the All-Indio teak seed 
origin investigation have been successfully established and in each of 
the origins sample plots will be laid out whon the first thinning becomes 
due. 


(iv) Nursery work. 

In hot dry fuel aieas shady nursery beds gave higher germinative 
capacity with nearly all speoios tried but as regards subsequent develop- 
ment and survival individual bpecies exhibited different requirements. 
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Nursery methods of raising Teak Stumps. — A comparison of (A) dense 
sowing with seed almost touching, (B) transplanting small seedlings 
into beds 4"x4" espneemont, (C) notching germinating seed from dumps 
■i r x4" cspacemcnt, and (D) sowing soaked seed in lines 3" x H" cspace- 
mont, showed that method (A) gave by far the greatest number of 
usable stumps per bed, though it is the most wnstoful of seed. The 
beds, however, after removing the icquirod stumps in the first year, will 
be again fully stocked with usable stumps at the end of the second year. 
The other three methods in no cases gavo fully stocked beds, though 
the stumps produoed wore larger. Where the cost of seed collection is 
low and the cost of nursery space high, method (A) is evidently prefer- 
able. 

Planting out experiments with the stumps raised by these 4 methods 
showed no indications that the stumps from one method wero either 
bettor or worse than from any other method. 


(v) Artificial Regeneration. 

(a) Mixed Deciduous Timber Forest . 

The stocking of felling gaps in mixed deciduous forest with teak 
is now extensively carried out and presents no difficulties in tko initial 
stages. There is some cause for apprehension in certain areas however 
where climbers and lantana are particularly aggressive that the plants 
may be swamped by invasive grow th in latei years after tending has 
ceased. 

An experiment comparing the effect or different intensities of burning 
in sncli gap legcncration showed that an increase of height growth of 
50 per cent, was obtained with a light burn and 30 per cent, with a heavy 
bum when compared with no burn. 

Comparison of direct soiling, entire transplanting and stump planting.-— 
Previous veai 's results were confirmed and showed that for teak, Dal- 
bergia latifolia , Pterorarpus marsupivin, Tcrminaha cmwlala and Atto- 
ratpus hiisuta stump planting is the best of the 3 methods while for 
Xylia xylocarpa direct sowing is to he preferred and for SmcUnia maern- 
phylla entire transplanting gives the best results. 

Optimum season for stump planting. — Experiments wore repeated 
and confirmed previous year’s results. Last year had an abnormally 
prolonged and dry hot weather and early showers failed very badly 
in many places. In spite of this, planting in the middle of April gave 
good results for teak, Dalbargia latifolia and Pterocarpus marsupium 
and Tcrminalia cremilata showing that the risks of early stump planting 
duo to a bad season aro small (10—30 per cent.). 
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In these experiments it is very noticeable that the effect o£ the bad 
season on height growth is much more in the case of teak than with the 
other species mentioned. 

Stump planting— effect of diameter of stumps . — Teak stumps of 04"- 
0-8" diameter at the collum (— 0-6”-0-9* diameter at the thickest part 
approximately) gavo the best results. 

In the caso of Dalbcrgia latifoha stumps 0-2"-04" diametor at the 
collum and even larger appear to be best. For Plcrocarpus marsupiwn 
results indicate that the laigcr stumps even up to 1-0' diameter give 
the best results. For Terminalia crenulata stumps from 0-4"-0-8" 
diametor appear best and for Aitocarpus hir&uta those of 0-4"-0-G" 
diameter. 

Stump planting — effect of length of toot — Teak . — 'Repetition of 
previous year’s experiments confirm the indication that there is prac- 
tically no difference in results from stumps of different root lengths 
within the range tried 4*-10*. 

Stump planting — comparison of pits and crotcbar holes . — Repetitions 
of experiments confirmed the slight advantage of height growth duo 
to 1' cube pits over crowbar holes but the difference is normally not 
likely to be worth the extra expense of digging pits. 

Storage of slumps— Teak . — Experiments showed that Btumps can he 
stored for 3 weeks before planting and still showed 70 per cent, survivals. 

Transport of slumps — Teak . — Teak stumps from Nilambur wore Bent 
to 6 localities in different parts of the Presidency and in all 6 cases sur- 
vived the journey. In 4 cases they are giving as good and better results 
than local stumps while in the other 2 cases they arc not as good as 
the local stumps. 

Casually replacements in the 2nd year teak plantation . — Further ex- 
periments were intiated to watch the fate of casualties replaced with 
stumps in the second year of a teak plantation. Results so far indicate 
that few of these replacements survive and it is doubtful if they over 
take their place in their main crop. The experiments will be watched 
for some years. 

A repetition experiment showed that a taungya crop of ragi 
{Eleusinc coracana) had a definite retarding effect on the height growth 
of a teak plantation of nearly 20 per cont. at the end of the first year. 
This retarding effect can be minimized by early planting the teak in 
the taungya as shown by another experiment in which, at the end of the 
first year, the teak in the taungya was 103 per cent, better in height 
growth and was still 85 per cent, bettor at the end of the scoond year. 
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(6) Evergreen Rain Forests. 

All artificial regeneration work in evergreen rain forest comes under 
the category of underplanting and is therefore dealt -with in part (ix) 
of this chapter. 


(c) Dry Fuel forests. 

During the year the new research centre at Emmanur in North 
Coimbatore has got into full swing and is beginning to give lesults. 

Artificial regeneration of dry fuel forests by the “ lab ” method is 
being done on a larger scale each year in almost all divisions where this 
type of forest occurs and results are getting more encouraging as the 
technique improves. , 

In general, results indicate that (1) artificial regeneration by any 
method iB best done at the beginning of the North East monsoon oxcept 
possibly where watering is possible, (2) with moat species entire trans- 
planting is the best method of regeneration while with a few species 
direct solving gives the best jesult, (3) stump planting is not a suitable 
method for this tj'pe of forest, (4) the following species may be regaidcd 
as “ hopeful ”, Acacia ferruginca , Acacia leucojMoea, Albizzia amaia, 
Azadirachta indica, Holoptelia integrifolia, Frosopis juliflora, Soymida 
febrifuga by entire transplanting and Cassia siafnea and Tat/tat indus 
indica by direct sowing. 

Experiments show that burning before such regeneration work is 
beneficial but that soil working during weeding and tending operations 
is not beneficial as although it gives in general a slightly better height 
growth yet casualties appear to be much greater. 

Stump planting of sandal has been done very successfully in the 
last few years. Sandal plants up to 4 years old have been stumped 
and given 85 per cent, to 95 per cent, success. 

(vi) Afforestation. 

Experiments were started during the year to examine the possibilitv 
of rc-afforesting some of the important catchment areas of the Nilgiris. 
Many species were tried, all from seed, as no stock was available and 
great havoc was done by frosts -which started a month earlier than usual. 
Seeds of shrubs were sown to raise nurses for frost tender trees and 
of these only broom and gorso successfully withstood the frost, ol the 
cold weather and the drought of the hot weather. 

(vii) Tending , thinning, cleaning. 

\ 

Weeding practice . — Definite confirmation was again obtained that 
forking as a method of weeding gives slightly but generally not signi- 

E 2 ‘ 
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ScintJv letter h**iih: growth thin other methods such as mamooty 
-wj.,nr or w« -d tatting. It is evident therefore that c nil aeration in 
it—alf <1"‘ ■> vnr ! npftr «’) y pppnn'hlc Iwn i 'fit over and above the effect 
of r* turn mg m I- TLi* ixp*nsi\«* operation of forking in strips Is 
tie for- «t.-M i ,*«. try and can F» r- plated by scraping vv Inch means a 
• nine 01 ..pprt»'n>v»<lv R 5 per iu.ro or eh time the noednur is done. 

TV ♦•\j« rime'it'. wen- all don** m areas with n naturally light friable 
sod an 1 a r.-inf ill of *>0* — 120*. The results may not be applicable to 
dn drti « or s'til sod- 

Tle ifittt of the competition of needs was demonstrated by keeping 
1 a<Ti nf plinlariuu ( ntirely free of weeds. The teak in this plot showed 
an inuevs. m iu n;ht growth of lto per cent, in the first year and 105 
pi r* tiit in the second year over the normally weeded control plot but 
li id cost Us .’>1 t>-0 at tli*’ end of the first year and R®. 40-8-0 at the 
end of the *<*i oml y oar for weeding alone. 

Experiments in cutting back and burning a teak plantation in the 
second yt ir were repeated Result? show that cutting back with burn- 
ing gives sh.ditly better results than cutting back without burning but 
neither of these treatments- are as good as the control. The indications 
arc that the plantations should not be treated in this way but if acci- 
dentally burned it is beneficial to cut back. 

77ii> imiy Jit -> arch -27 thinning plots were laid out at Isilambnr 
m accoi dance with the scheme drawn up with tho Central Silviculturist 
for the initiation of research into the best grades and cycles of thinning 
teak plantations Similar plots are being laid out at Bcgur in the 
Wy naad division. 

An experiment done at Vellore indicates that tho cutting of thorny 
liu -hrs iu a On fuel coupe at the time of felling definitely and greatly 
inetva-cs the pest. 


(ix) Underplanting. 

Rurrnng in felling gnps in evergreen forest caused nti average increase 
in height growth of 8 per cent, in the first year and 12 per cent, in the 
E'H ond year. 

Tho general results of experiments of hist year in underplanting in 
evergreen forest show that — 

(1) for nios i specie- transplanting is the best method of regeneration, 

(2) stump plan ling is not a suitable method for most evergreen*, 
(S) weeding is worth while as it gives a slight gain in height growth 

and in percentage of survivals, 

(4) pitting for planting is also similarly worth while although the 
cfh ets of the pitting do not show markedly until tho second 
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year when the roots and their requirements have both in- 
creased, 

(5) for most species July or early August appears to be the best 

month for transplantiug rather earlier for areas of light 
rainfall (C0"-80") and later for areas of heavy South West 
Monsoon rainfall (120"-250"), 

(6) for most species the best size of transplant to use is from 8" 

to 1 foot high. Larger transplants occasionally do well 
but suller very heavy casualties and are not definitely estab- 
lished for several years, 

(7) there is very little difference in results between nursery and 

natutal forest seedlings, 

(8) basketing proved very successful in the ease of Diptcrocarpus 

board dloni , 

(0) burning before natural regeneration under evergreen cover 
appears to produce no beneficial effects, 

(10) application of repulsive agents docs not decrease the browsing 
incidence. 


(x) Miscellaneous. 

Spike disease research . — Details of work carried out during the year 
Cannot be given in such a brief report as this. The following are the 
outstanding results of the year’s investigations : — 

(1) Insects, especially the night founa, form one of the carriers of 

spike infection (Spike has bceu transmitted by insects in 2 
mass infection cages one of which is in a healthy area and 
one in a spiked area). 

(2) The removal of sources of infection (spiked and disease masking 

trees) reduces infection considerably. The spread in spike 
controlled aiens is nil whereas in the uncontrolled areas it 
is 5 times the original extent. 

(3) In control operations lopping by itself does not render the trees 

more susceptible to infection. 

(4) Resistance to a varying extent is built up in sandal associated 

with various hosts. No cases of infection with Aaadintchto 
indica, Strychnos nux voancu. Scmccarpvs anacardium , and 
Erylhroxylon monogynmn have taken place and only 13 
per cent, with Cassia siairen. It is to be noted that hosts 
imparling resistance generally pontain a bitter or oily prin- 
ciple. 

(5) Plants can be saved from infection by caging either with cloth 

or wire gauze of 10 or more meshes to the inch. 
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(G) Plants which resist artificial infection also resist natural infec- 
tion. Only 3 per cent, which resisted artificial infection have 
got the disease from natural infection. 

(7) Potted plants appear more resistant to infeotion than unpotted 
plants. 

Periodicity of height growth . — Weekly measurements showed that 
the period of rest in most research centres started about Novembcr- 
December and ended towards the end of April but in 2 centres the plants 
grew light through the hot weather and did not rest at all. 

Weeds. — Lantana — Suppression of Lantana by undersowing it with 
Bambusa antndmacca continues to look very promising. 

Climbers . — Experiments m the eradication of Zizyphus oenoplia. 
Acacia intsia, Pterolobium indtcum by poisoning with solutions of sodium 
arsenite of diffeient strengths show that almost complete eradication 
can probably be attained by these means at a reasonable expenditure 
on chemicals 

Euphorbia . — Experiments with 2 species of Euphorbia ( antiquorum 
and tirncalh) show that they can both be killed by girdling but that 
felling is quicker and less costly than girdling for eradication of this pest. 

II.— Working Plans and Statistios. 

(i) W orbing Plans. 

Five Working Plans were under compilation at tlic beginning of the 
year of which 3 were completed during the year. Three new plans 
were started during the year. 

The cost of pieparation, inclusive of establishment, varied from 
Its. 0-3-4 to Es. 0-3-9 per acre depending on the amount and intensity 
of stock mapping and enumeiations necessary. 

(ii) Yield, Volume and Form Factor Tables. 

One hundred and two sample plots were maintained and the collection 
of data for local commercial volume tables was continued. 

Seven tree increment plots in irregular forest were maintained. 


III. — Miscellaneo us. 

(1) Tours and Records . — Owing to lack of staff the Provincial Silvi- 
culturist has had the greatest difficulty in doing the minimum of touring 
as he had been forced to remain at headquarters doing office work and 
routine computing. 



The Silviculturist attended the % All-India Silvicultural Conference 
at Dohra Dun in October-Novembor 1934. 

Opportunity was taken while tonring in the Wynaad to visit the 
research experiments conducted in Coorg in accordance with the orders 
of Government to co-operate with the Chief Forest Officer, Coorg, in the 
conduct of such experiments. 

Records . — The Specific and General Ledger files now number 418 
and 143 respectively. 10 new experimental plots were opened during 
the year and the number of Experimental Garden experiments started 
or in progress during the yeai was 292. 

Two hundred and thirtythreo photographs were added to the collec- 
tion of which 226 were taken by the Provincial Silviculturist. 

Staff . — An extra Assistant Conservator of Forests was attached to 
the division as Assistant throughout the year. The subordinate staff 
now consists of 3 Hangers, 8 Foresters nnd 1 Forest Guard. 


NOKTH-WEST FRONTIER PROVINCE. 

I.— Experimental Silviculture. 

(i) General. 

Silvicultural research continued, as in recent years, to be mainly 
devoted to finding out the best methods of restocking blue pine (Pima 
.cxcclsa) forests in which a seeding felling has been made under the 
uniform system of management. 

(ii) Natural regeneration . 

The sample plots laid down in the Pattan reserved forest to ascertain 
the most suitable intensity for a seeding felling in blue pine forests have 
still given no definite results. But further observations made in P, B. I. 
compartments confirm the viow, expressed in Inst year’s report, that 
the importance of overhead shade is a factor that lias been exaggerated, 
that within reasonable limits the espaccment of tho seed-bearers plays 
less part in obtaining natural regeneration of blue pine than tho condi- 
tion of the soil ni tho time of felling, and that, in the case of this species, 
there must always be a fairly long waiting period, before the soil condi- 
tion becomes suitable for a new crop to establish itself. 

(iii) Seeds. 

Local deodar seed is again reported to have given poor results as 
compared with seed obtained from Kashmir. The year 1934 was a 
fairly good seed year for blue pine and a fair one for deodar. 
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(iv) Nursery work. 

Two new permanent nurseries were started in the Galis division to 
raise deodar and walnut. Owing to the damage done by voles, all 
nurseries here have to be fenced with wire mesh buried a foot in the 
ground with the buried end turned outwards, the whole area being 
thoroughly treated with a cynogas pump before sowings are made. 
This division reports that damage from cut-worms in the nurseries has 
been reduced by adding a mixture of quick lime and wood ash to the soil 
of the nursery beds. 

A laigc experimental nursery has recently been started at liazmak, 
to test the suitability of various species for afforestation operations in 
the Wa/iristan hills. 


(v) Artificial regeneration. 

Ccdrui* dcodaia . — Patch sowing of deodar, preferably where debris 
has been burnt, continued to be the most widely used method for the 
artiticial regeneration of this species. It is particularly successful nndei 
an o\erwood of blue pine, but everywhere birds do a considerable 
amount of damage in the early spring just as the seeds are germinating. 

For planting, deodai seedlings 18 months old, transplanted either 
from the nursery or from the surplus in patch sowings, have given very 
good results, but with older transplants from patches, casualties are 
high. In Hazara, planting has hitherto been always done during the 
monsoon, and as an experiment, 3,000 transplants were put out this 
year during the winter, some immediately before snow fall and the rest 
immediately after the snow had melted. It is yet too early to say how 
these will compare with monsoon planting. 

Pinus longifolia . — In the Peshawar division, one year old chir plants 
raised in tubes were successfully planted at Cberat and Malalcand, both 
of which arc only 3,500' high (in elevation) and outside the natural zone 
of chir. In both places, direct sowings made the previous year were a 
complete failure. 

Pinus gerardiam . — Sowings of c/iilgoza were made both in the upper 
Kagan valley and at Pciwar Kotal in the Knrrnm Agency. The former 
failed, but the latter germinated well and it now remains to be seen 
whether the plants will survive the hot weather. 

Juglans regia . — Winter planting of stumps from one year old nursery 
plants has now proved to he the most certain method of propagating 
walnut, — casus: .uea being extremely few. 

Fraxmus excelsior .• — Stumps of ash, made from nursery' plants, were 
put out on an experimental scale in the Kagan division and w r ere com- 
pletely successful. 



Populus and Satix spp. — Willow and poplar cuttings continue to do 
well on land slips in tlie Galls. As an experiment, cuttings 31 feet in 
length, with 2 feet buried in the ground, wore tried at Thnndinni, and 
gave far belter results than the I foot cuttings used previously. Both 
P. dliala and alba cutting* were hucrossfully planted on land blips near 
Rnzmalc. anti they appear to ho useful species for this locality. 

Prompt* julijlora. — Experiments with met quite sowings were con- 
tinued in Lower Khunpnr, and ns a result of further experience it can 
now he .'aid that trench sowinsrs arc the most suitable. Heavy casualties 
oeeurml during the post -monsoon period of drought and hares caused 
considerable damage but numerous seedlings have survived which 
although giowth is .slow are likely to be able to establish themselves. 

Nannorhop i ritchimna. — The dwarf palm Is a species of the greatest 
economic importance in the Kohat district, its leaves being used for 
making mats and ropes, which commands a very large, export trade. 
Nothing is known regarding the cultivation of this specie*, mul experi- 
ments have, thciefore. been commenced to asccjinui a satisfnrtoiy method 
of propagation. Both se«d and off-*.ets> have been tried, with and with- 
out irrigation. Uthough .t conrideiablo number of off— eta acral out 
bhooks these invariably die off. The seed, which ripens in September, 
was conn in February and with irrigation germinated in April, but 
without irriffidion did not germinate till August. Further experiments 
will be necessary before any definite conclusion can be drawn. 

(vi) Reclamation, etc. 

Since 1931, experiments have been curried out on two sample plots 
in water logged htUar lands, to test then suitability of such land for 
afforestation. These plots arc near Fahbi, in the JVjshawnc district, 
on the right bank of the Kabul river, where there me thousand? of acres 
of such land. The result of water logging, which is cruised by the in- 
adequate drainage of the rain water brought down from the Chemt 
lull?, is a very high pcrce.ntagc of enlls {hallar) in the top layers of the 
boil and a sub-soil water level which is never moic than 5 feet. 

Of the two plots one is iirigatod with canal water and tho other is 
onirrigfttcd. During the four years there experiments have been in 
progress, the following have been tried : — stump > of sisso and mulberry, 
shoot, rutting? of fantdt (Tamon'r ar(icuUtla), willow (s'alia babi/lonica 
and telmspcrom), cltimr (Platanus orientals v), balain {Mclia azdlmadi), 
and plants of various species of Eucalyptus. 

In the Unirrigated plot, ft small percentage of tlie stumps and cuttings 
sprouted, but they died almost immediately after; so did tho eucalyp- 
tus, and in fipile of repented planting up this plot is still a complete 
blank. In the irrigated plot a large percentage of the stumps and 



70 


cuttings sprouted, but subsequent casualties wore numerous, and .only 
the following survive : — Sissoo 9 per cent., willow 20 per cent., farath 21 
per cent, Eucalyptus rostrata 13 per cent., E. uidis 20 per cent, and E. 
Urloniana 20 per rent. Most of these arc very moribund, and only the 
few near the water channels, where the salts have apparently been 
washed out, are making any progress. 

Results so faT are most unpromising and the raising of fuel planta- 
tions on these water logged areas, even with irrigation, may never he 
an economic proposition. 

(xi) Miscellaneous, including fire and grating. 

Further observations on the effects of closure to grazing show that 
in the case of both ehir and blue pine, complete closure produces condi- 
tions unfavourable to the regeneration of the«e species. In the ense of 
ehir closure encourages tin 1 growth of imperuta grass, while in the blue 
pine areas, the weed growth after closure is so heavy that the young 
seedlings arc completely '•mothered l>y flic mass of rotting vegetation 
Hint is pressed down on them by the winter snow. 

II. — Working 1'i.axh and Statistics. 

(i) Working Plans. 

The working plans of the Lower Siran Cdiir forests and the Agror 
Reserved forests were revised and a combined plan prepared for tlic 
two arens. The same system of management is continued, viz., tlic 
Uniform, revision being largely confined to a re-rnlr illation of yield front 
complete instead of partial enumerations. 

(it) Victd, volume and form factor (aides. 

Statistical data for standard and commercial volumes from 70 deodnr 
and blue pine trees were collected in the Lower Kngan fou-sts and weTe 
sent to the Silvicultural Research division, Punjab. 


PUNJAB. 

3. — EXIT.RIMRKTAL SlI.YlCUl.TOKE. 

(i) General. 

Forest soils . — A party of the Irrigation Research Institute under 
Dr. Mackenzie Taylor, the Director, toured in Kulu dvuiug May-June 
with the Provincial Silviculturist, and took soil profiles in deodar, spruce, 
fir and kail forests of the Beas and Parbatti valleys In areas Tepresenla- 
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tive of tlie range of problems met with in these forests. The data relat- 
ing to the distribution of main forest types have been worked up and are 
being published as an Indian Forest Record. 

Prosopis jvlijlora. — The propagation of this species along the railway 
line as an additional work not included in the triennial programme was 
entrusted to tho Research division. During the year 10,000 pot bound 
seedlings and 10 maunds of seed were supplied to various Railway Divi- 
sions, in which sowing and planting work was organised in co-opcration 
with the Railway staff. On account of its value in the agricultural 
economy of the people and its marked capacity for resistance to general 
neglect, the species is eminently suitable for propagation as a means 
of natural 'afforestation in the various parts of the Punjab. 


(ii) Natural Regeneration . 

Picea morinda and Abies speclabilis. — No natural regeneration was 
obtained under Slrobilanthes or hardwood types of vegetation irrespec- 
tive of soil working. 

In the Kulu division, natural regeneration was absent, except on 
ridges or under the trees or tall shrubs. It was experimentally found 
that opening the crop in strips running north-south gave better results 
than those running east-west, and tho heavier the seeding fellings the 
better. 

No natural regeneration came in the experimental plots of the 
Lower Bashahr division. In the Simla division also, the regeneration 
was absent in the typical pine forests of the fir zone, but abundant in 
the mixed forests. 

Cedrus dcodara. Kulu division, — In Raimi, with closure, progres- 
sive restocking of blanks with deodar has set in. 

Upper Bashahr * division. — With experimental closure of 4 acres 
of burnt area in the dry zone, the influx of regeneration has begun, the 
seedlings being conspicuous under the shelter of boulders. 

1 Pinus longifolia. Hoshiarpur division. — With closure ‘natural 
regeneration came in areas •with 8-12 seed heareTS per acre. Thick 
undergrowth of Carissa was found to he an adverse faotoT. Condi- 
tions in Una range were somewhat unfavourable. 

’ Dendrocalatnus , striclus . — In the Hoshiarpur division, masses of 
seedlings were observed during the rains, but were destroyed by grazing, 
v thus indicating the necessity for a longer period of closure. , 

Miscdlaneous species. — In the Upper Bashahr division, abundant 
natural regeneration from suckers was obtained by trenching the ground 
’ round the mbtlier trees of Melia azedarach, Dalbergia sissoo and Cedrela 
Hoona. 
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(iii) Investigation on Seeds. 

(a) Phonological data . — Observations -were recorded on 8 trees of 
Acacia modesta and Olea cuspidata, growing on different aspects and 
elevations m Kalachitba bills. The indications are that the annnal 
phenomena of flowering, seeding, etc., are not correlated with aspect, 
elevation and underlying rock. 

(b) Seed year . — The seed harvest for deodar was good, for kail 
moderate, and for chtl poor (except in the BTosliiarpur division). The 
flowering of individual clumps of Dendrocalamm slridus was below the 
average. 

(c) Seed weighments — Routine weighmenta were taken for seeds of 
the species which were experimentally raised in the nurseries at Manali. 
Samples of kail and deodar seed from different localities showed appreci- 
able difference in weight. Deodar seed from Hazara was found to be 
heavier than the average sample collected in the K.ulu valley and inner 
and outer seraj ranges. The Olea seed from Khanpur was found to be 
pronouncedly heavier than the Kulu seed. It was observed that there 
was a general tendency for seed weight of a given species to fall off 
tow ards the upper altitudinal limit of its habitat. With legnrd to seed 
from trees of different diameter classes, no systematic trend was observ- 
ed correlating weight with these classes. Weighments were taken for 
17 species, and a minimum of 4 weighments were taken in each case. 

(d) Seed storage . — Seed storage tests, mostly carried out at Manali, 
comprised all the coniferous species raised in the nursery, including the 
exotics. For all these species, serious deterioration in the vitality of the 
seed was indicated with storage for 6-12 months. Only in the case of 
Finns excelsa, Picea morinda and Larix curopcca appreciable viability 
was retained after about a year. 

(c) Germination tests (without pretreatment).— These w'ere made with 
the untreated seed of Ccdrits deodara, Pinus cxcelsa, Pinus ocrardiana, 
Acer piclum and Alnus mtida at Manali, and Acacia modesta, Albizzia 
lebbcli, Bulea frondosa, Cordia obliqua, Dcndrocalaimts slridus, Eucalyp- 
tus citnadora, Meha indica and Pithecolobium dulce. The variation in 
the germination per cent, of seed of Cedi us deodara, Pinus excelsa and 
Picea morinda collected from different diameter classes did not show 
any systematic trend with reference to these classes. Pinus excelsa 
seed from high level crops was found superior to that from low level 
areas in genmnative capacity. Brown pods of Acacia modesta gave 
better results than the green ones. Eucalyptus citiiodora gave signi- 
ficantly higher germination under shade than in the open. 

In the Upper Bashahr division, germination tests with deodar 
seed from different localities and age classes indicated that the gerxnina- 
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tive capacity of seed collected from middle-aged trees was better than 
that collected from mature and over-mature trees. 

(/) Germination tests with presentments.— At Manali seed-pretreat- 
ment, consisting of soaking in cold water fox 12, 24, 3G, 48, 72 and 96 
hours and in hot water at temperature of 120°, 160°, 180° and 192° 
was tried for Pinus excclsa and Picea morinda. Soaking in cold water 
for different periods and in hot water up to 150° did not make any 
difference in the germinativc capacity or the germination period, but 
soaking in hot water at higher temperature killed the seed. At Chieha- 
watni, soaked seed of different forms of Ptosopis julijlora gave better 
results than the untreated seed. 

In the Multan division, it was found that soaking seed in cold water 
for 2-4 days for Melia azedarach, 3-4 days for Rhus lancea, and 4-6 days 
for Oordia oblique stimulated germination. In the case of Cordia, it 
was essential to remove the hard covering before sowing. 

(iv) Investigation on seedlings. 

{a) Seasonal height growth. — Periodic height measurements were 
recorded for all the important speeies raised in the nurseries at Manali 
and Chicliawatni. 

The following observations were recorded with regard to peak growth 
in relation to temperature data : — 

Plants for which the peak growth occurs before the incidence of mean 
maximum monthly tcmpeiature. — Olca cuspidata (seedlings), 
Tamarix (coppice and seedlings), Dalbargia sissoo (seedlings), 
Melia azedarach (stumps). 

Plants for which peak groioth coincides with the month of incidence 
of the mean maximum monthly temperature. — Acacia catechu 
(seedlings), Melia azedarach (plants), Acacia modcsta (stumps 
and seedlings). Morns (stumps and seedlings), Dalbcrgia sissoo 
(stumps) and Tamai ix articulate (seedlings). 

Plants for which the peak growth follows the incidence of the mean 

maximum monthly temperature with a lag of 1-2 months. 

Melia azedarach (seedlings), Tccomclla undulala (seedlings), 
Tamarix (branch cuttings and stumps), Dalbcrgia sissoo (cop- 
pice and stumps). 

The following species exhibit a two-pcaked curve of growth, the 
second peak occurring in September during which month temperature 
rises again after the rains. 

Tecomella undulata (seedlings), Tamarix articulata (coppice, cuttings, 
stumps and seedlings), and Dalbcrgia sissoo (stumps). 



74 


(b) Type and incidence of frost injury. — At Chichawafcni observa- 
tions were recorded regarding the type and incidence of frost injury. 
Different species were found to vary from caeli other in the degree of 
susceptibility to frost injury. A rough classification of the species 
according to the intensity of the injury sustained is as under : — 

Specie 6 winch completely escaped, frost effect. — Eucalyptus lereli- 
cornis, Mclrn azcdarach, Olca cuspidata, Tamarix articulate, 
Piosopis julifiora (Argentine form). 

Species for which t he tnjwy was confined to the die-bach of the grow- 
ing tips only.- -Acacia modcsta, Dalbergia sissoo, Dcndrocalamus 
st rictus, Eucalyptus mdanophloia, Macluia aurantiaca, Morus 
alba, Tccomella undulala, Prosopis glandulosa, Prosopis julifiora 
(arid and Mexican foims). 

Species for which the die-back of the shoots extended down to ground 
level or at least one year's growth. — Acacia catechu, Albizzia 
lebbek, Bombax malabaricum, Capparis aphylla, Coidia obliqua, 
Dodonwa viscosa. Eucalyptus citriodora, Melia indica, Pio- 
sopis julifiora (Peruvian and Australian forms). 

The above classification is only an appioximato one and strictly 
applicable to climatic conditions prevailing in Chichawatni. Even 
here within the same species the behaviour of individuals was found to 
vary between wide limits. Thus four plants of Acacia catechu practical- 
ly completely escaped injury in marked contrast with the remaining 
individuals of the species which suffered badly. This variation in the 
frost resistance of individuals was more marked with Prosopis julifiora 
than with any other species, and is probably ascribnble to the ease with 
which the different forms appear to hybridise among themselves, parti- 
cularly the Mexican and the Australian forms. This indicates the 
importance of isolating and propagating the hardy individuate and 
races. 

(v) Artificial Regeneration. 

[а) Indigenous conifers. — Artificial regeneration works aiming at 
developing the technique of sowing and planting conifeis under different 
forest conditions were concentrated in Kulu in Manalgahr, Bahni, 
Bajraundi, Kangni, Hathipur and Nakas forests. 2-3 year old seed- 
lings of Pmus cxcclsa and Abies spectabilis transplanted in the rains 
guve good results. Picea morinda tube planting proved most success- 
ful. 

In the lloshiarpur division, 270 tubes containing I-ycar old chit 
seedlings put out in July gave about 52 per cent, success. 

(б) Exotics. — The following exotic conifers were tried under forest 
conditions to tost theiri silvicultural yalue : — 
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T/xrix rurojmt, Larir. Ixvmpfrri, Larir giiffithii. Thuja plicaia, Pscu- 
dolsuga tarifolin, Chamtrcyparis obtusa. Tarodhtm tlhlichum, Crtjp- 
iomcria japouica, Picea crccha, Picea sitchmsh. Pinas pnlula, Pinns 
tccda. Pirnis pinaster, Pitots sylrestns and Pinus laricio. 

Of those exotics. larch has proved so far the mo^t promising species 
on account of its adapt ability under a wide range of conditions under 
whicli it 1ms succeeded. Pinna Inricio lias stood the snowfall and the 
severe winter of Mnnnli. Seedlings distributed for trial in other divi- 
sions did not stand transport well, and gave poor survival percentage. 
Only Pi ji us I cut a seedlings sent to Mandi State gave 80 per cent, success. 

(c) Other species , — The species tried were those suitable foi large 
scale cultivation under conditions inhibiting the growth of the local 
specie**. 

The following notes give the results obtained so far : — 

Acacia modest n. — Patch sowings nlong trenches gave 85 percent, 
success in the Research division, but in the Rawalpindi West division, 
heavy casualties occurred on account of drought. 

Cctlrda toana,— 1,313 seedlings transplanted with halls of earth gave 
100 per cent, success in the Hoshiarpnr division. The introduction of 
toon in the chil forests of this division is considered desirable on account 
6f its timber and protection value, 

Eucalyptus spp.— Heavy casualties from white ants occurred among 
the plants of Eucalyptus ciniodora. Eucalyptus mclanaphloia , Eucalyptus 
tcreticornis and Eucalyptus tosh at a iuspite of repeated applications of 
nicotine solution (hit kin water) in the Research and Montgomery divi- 
sions. Eucalyptus cilriotlora proved susceptible to fiosl. 

Maclura aurunliaca. - Only transplanting was successful in the 
, Research and Montgomery divisions, but both sowings as well ns plant- 
ing gave very good results in the Multan division. The species seems 
suitable for restocking failures of shisfmm on poor soils; transplants 
have succeeded on the hard clay soils of I'irawalla. 

Prosopis juliflma.~~T)iifoTcni forms were tiled in the Research and 
other divisions, in Miranpur and Chichuwntui, Argentine and Mexican 
forms proved frost hardy. Heavy casualties occurred among the. 
transplants iu Bnln plantation on account of late transplanting. In 
tlic Depot West division, only frost hardy forms were found suitable 
for introduction in the dry rakhs and highland betas. In the Pliillaur 
Reserve, transplants of the Peruvian form gnve GO per cent, success. 

Tamarir arficulata . — In the Research and Multan divisions, sowings 
on raised bedB gave the best results, while in the Montgomery division, 
flowing on mounds with circular trenches round them was considered 
the best method of propagating the species. But success varied with 
the soil, as the species is very exacting ns regards its soil requirements. 



Underplanting of mulberry . — In the Multan division, the suitability 
of underplanting mulberry immediately after the first thinnings was 
experimentally established. 


(vi) Nursery Work. 

(а) Stock of various species was raised : — 

(б) Experiments . — The following experiments were carried out: — 

Manali. — 1. To determine the best size and season for planting 
branch and loot-shoot cuttings of broad-leaved species occurr- 
ing in the hills. 

Winter planting of stumps and branch cuttings of Populvs, and 
spring planting of stumps of Aesculus and Juglan s were most successful. 

2. To determine the effect of different types and thickness of humuB 

on the growth of Picea morinda. 

Best results were obtained with fully decomposed humus. 

3. Comparison of entire and pruned plants of blue pine and deodar 

for transplanting. 

Pruned seedlings of blue pine gave better results than the entire 
plants. 

Chichawatm. — 4. Comparison of entire and pruned plants of Den- 
drocalamus strictus. 

Entire plants and early planting gave better results than pruned 
clumps and late planting. 

5. To determine the effect of different intensities of shades on the 
development of bamboo seedlings. 

Partial shade significantly improved height growth of plants. 


(vii) Reclamation and afforestation. 

Counter-erosion uork . — In Unrpnr forest, an area of about 20 acres 
was fenced as a measure of countor-ciosion, and the following species 
were tried : — 

Euphorbia roylcana, Opuntia monocantha, dillenii and strida, Jalro- 
pha cuicas, Agave amcricana, Thcvetia ncriifolia and Alee vera. 
Agaves and Aloes have succeeded. 


(viii) Thinnings and cleanings. 

In all the divisions, thinning programmes have been worked to date. 



II.— Statistical Research. 

Sample Plots. — Full remcasurcmonts were clone for 4 Eucalyptus 
and 4 shishatn plots, final measurements for 4 clear-felled shisham plots, 
and interim measurements for 8 Popalus euphratica plots. 

Other statistics.- — The total number of trees measured for standard 
and commercial volumes data were 7,300 and 2,356 respectively up 
to the dose of the year. 

Conversion factors. — These wore worked out for Olea cuspidala, Acacia 
modesta, Acacia arabica, Eucalyptus rostrata, Prosopis spidgera and 
Media azedarach. 


HI. — Miscellaneous. 

Rainfall statistics . — Rainfall statistics were maintained and a con- 
solidated annual statement was compiled from the data. 

Photographic collection. — Routine filing and indexing of photographic 
collection were carried out. 67 prints were added during the year, 
thus bringing the total of the collection to 1,425 prints. 

Records.-— 9 specific and 13 general ledger files were opened during 
tlio year, the total number of files now being 440 of which 129 arc specific 
and 311 general files. 

Library . — The Punjab Forest Library was maintained by the Re- 
search division, 80 new bookB were added during the year in addition 
to serial bulletins and other periodic literature. 

Working Plans , — Three woiking plnns and one working scheme were 
completed while three working plans were under preparation during the 
year. 

Staff. — Mr. I. D. Mabcndru, P.F.S., was in charge of the Silvicultural 
Research division during the broken periods, April to Juno 1934 and 
again January to Mnrch 1930, Mr. Partap Singh, I.F.S., being in charge 
during the intervening six months. 


UNITED PROVINCES. 

I.— Experimental Silviculture. 

(i) General. 

The most important problem being attacked at the moment is sal 
natural regeneration. On the statistical side, in addition to normal 
work sal linear increment plots arc, perhaps, the most important. 

The number of sanctioned experiments under the Silviculturist 
decreased from 68 to 06, 



(ii) Natural regeneration. 

(a) From seed. 

Shorea robusta {sal ). — The Experiments on the natural regeneration 
of sal are progressing favourably. A short leaflet will be published 
for the information of local officers, telling how the experiments are 
progressing, bat no theory of how to obtain natural regeneration of 
sal will be given in the proposed leaflet yet. 


(b) From coppice. 

Shorea, robusta (sal ). — Experimentally there is nothing to report. 
Coppice can be obtained with the greatest of ease, and although deer 
can be controlled, severe frost still presents the real difficulty. Scattered 
frost-protecting oveiwood is all right against certain frost but it does 
not protect against really severe ones. 

Acacia arabica (babul ). — Repeated frost damage is ruining babul 
coppice in Etnwah, mortality being now up to 48 per cent of the trees 
coppiced in January 1931. After five years' growth the average dia- 
meter of surviving coppice shoots is almost exactly one inch at a height 
of 2 ft. from the ground. The original trees coppiced were two to four 
inches in diameter at breast height. 


Hill oaks. 

Qucrcus incana ( banj ). — It is easy to coppice and shows now 62 per 
cent survivals. Smaller diameters are the best coppicers, the three 
inches diameter class showing no mortality, mortality gradually increas- 
ing up to 10 inches diameter class, above which there are no coppice 
survivals. The average height for all plots in six years is six and a half 
feet. 

The above refers to the Bhawali plot at an altitude of 6,600 ft. In 
the higher plot at Kilberry (altitude 6,600 ft.), the survivals are only 
40 per cent. Their growth is naturally slower, the average height in 
sis years being only four feet. 

Qucrcus dilatata {morn ). — Apparently not a good coppicer, survivors 
being only 14 per cent with an average height of 1' 7". There is how- 
ever heavy browsing by deer, which may be the chief cause of failure 
of the coppice. 

Quercus lanuginosa {rianj ). — Apparently a good coppicer, with 55 
per cent survivors and an average height of about 4 feet in six years 
(same as banj oak) in the same locality. 
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(iii) Seeds. 

The distributing agency for seeds at Chitterbuckganj continues. 
All seeds are now supplied free to other divisions, but outsiders are 
charged cost price only. Germination tests continued. Babul seed 
after five years of storage showed good germination. A small quantity 
of 1933 Oupressus torulosa seed was collected in June 1934 from old 
cones still on the trees. Good germination of this old seed was reported 
from Kenya. 


(v) Artificial regeneration. 

Shorca robusla {sal). — Taungya is becoming increasingly important 
though many consider that there is likely to be a swing back towards 
natural regeneration in future. Artificial work, however, has helped 
in tiding over an awkward period and null always be important. In 
the Haldwani experiment of sal mixed with boga, the boga again pro- 
tected the young sal from the severe frost of January 1935. 

Teciona grandis (teak). — The All India Teak Seed Origin experiment 
in Gorakhpur is developing well, all the main plots being now completely 
stocked. The parallel experiment in Haldwani division (Lakhmnn- 
mandi) was badly frost bitten in January 1935 and about half the plants 
had to he cut back. 

Ischannum anguslifolivm {baib grass). — Reports on baib again vary. 
Plots on hlmr (sandy land) arc now giving 9 maunds an acie from those 
planted in 1929-30 and nearly 7 maunds from those planted in 193]. 
In Pilibhit, the grass-yield seems to be from 5 to 16 maunds per acre, 
though the baib is damaged by frost and browsing. In Gorakhpur, 
the yield is about 12 maunds per acre, but the grass appears to be dis- 
appearing and plantations are not bring extended. In the Affoiesta- 
tion division, the yield is about 6 maunds and the Divisional Forest 
Officer reports that results do not justify cultivation of baib in that 
locality. To sum up, all one can say is, that baib cultivation is not 
worth while on unsuitable soils and that it is too early to say very much 
more about suitable areas. 

Santalum album (sandal). — Seeds from Coorg, Mysore and Madras 
were sown round lantnna in the Tarai and Bhabar in 1933 and Coorg 
and Madras seeds again sown in 1934. Both times the Coorg seed has 
done better than, the Madras seed, although Coorg reports that Madras 
seed i3 better than the local seed. The plants from the 1933 seed are 
now' two to four feet high with woody stems. Sandal seed does not 
seem to germinate well enough to give good seedlings in the nursery. 
The Divisional Forest Officer, Jhansi, reports slightly differently. He 
obtained good germination from seed sown among bushes hut reports 
that it also germinated quite well in the nursery, 

r 2 
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Morus alba (mulberry). — A leaflet has been published on this for the 
information of local officers. Experiments made with cuttings of 
different thicknesses, from half an inch up to three inches, showed that 
thickness had very little influence cither on survival pcicentage or on 
average height, — except, that on both clayey and sandy soils thicker 
cuttings gave slightly better height growth. 

Eugenia jamlolana (jaman).— An experiment between entire trans- 
plants and cuttings, put out in July 1934, seems to show a distinct 
advantage in favour of cuttings, survivors at present being 94 per oent 
as compared to 65 per cent for transplants. 

(vi) Reclamation and afforestation. 

Vsar ( Saline Soil). — A lcaflot has been published on the Mukhdum- 
pur experiment between Lucknow and Cawnpore. The tentative con- 
clusions arrived at are as follows : — 

(1) Annual protection during the mins, followed by grass-cutting 

and then opening to unrestricted glazing in the cold and hot 
weather causes a slow increase in amount of grass as 
determined by the yield when cut. 

During 1031 tho increase in tlio amount ot glass continued, being 9J mannds 
per acre, compared with fl mils. in 1033. 

(2) Complete protection for li years (two rains) causes a further 

improvement in the amount of grass, but this improvement 
is checked and actually decreased hy subsequent treatment 
as under (1). 

During 1034 with , ontinuod treatment us under (1), tho responso was tho same 
as (1), tho yield increasing from 5} to 8} mds. per ncro, which is actually 
less than that obtained under (1). That is to say, protection for 1} years, 
followed by treatment annually ns (1) produces no ultimata improvement 
grrnter than thnt obtained under treatment (1). 

(3) Continued protection, with no grazing at all, causes a much 

better progressive improvement in the grass. It is imma- 
terial whether the grass is out after it has seeded or not. 

Tho progressive improvement continued during 1934, tho yield in plots 1*2 
(out annually sinco 1031) and 2-2 (protected for 1} years and then cut 
annually sinco 1932) being 12 und 10} mnunds respectively per acre, com- 
pared with 9} and 9 maunds in 1933. Tho yield in plots 3-1 and 3-2, 
cut for tho first timo m November, 1931, after continued protection since 
July, 1931 was 11 maunds per ncro, showing again that with continued 
protection it is immaterial whothcr tho grass is out after it lins seeded or 
not. 

An interesting point which has emerged from the study of the eco- 
logy of vsar areas in this experiment is that of the two main vsar grasses, 
SporobolwH arabicus and Clitoris montana , the former is definitely decreas- 
mg while the latter js on the increase. 
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lihur (rivernin sand). — The Ujhani experiment has been further 
damaged by the fungus Ganodcrma lucidiitn. Further observations 
are being made. 

No further work is being done on the bfmr area at Kanjhera near 
Lucknow. The severe frost and fierce hot weather show that it is 
practically impossible to grow any trees on the area without regular 
gardening. But there is not much difficulty in afforesting the bftttr 
areas along the canals in the Afforestation division. Khair and sissoo 
can both be grown, and, with care, various other species as well. 

The Faridpur experiment also showed how well fJiair can do on bhur. 
It also appears that mulberry docs quite well, which is extremely frost 
hardy. 

Afforestation of cJtandars by taungya . — The experiment in the Pili- 
bhifc division has not yet advanced far enough to give a report. 

(xi) Mi&cellaneotis. 

As suggested by the Central Silviculturist (Indian Forest Record 
Vol. XIX, Part II) that controlled burning should he carried on for a 
much longer period than hitherto in the moist high level alluvium sal 
type, one of the South Kheri experiments which had been abandoned 
after having been burnt continuous!}* from 1925 to 1931 with the excep- 
tion of 1933 lias been reopened. 

Resin tapping . — The large resin tapping experiment near Garlikhet 
is being continued. The average yield for the whole experiment was 
7 mds. 12 Mrs. per hundred channels, but the individual plots vary con- 
siderably. This year five of the experiments showed the greatest yield 
with deep tapping and one with shallow tapping. Talcing the three 
straight grained experiments together, deep tapping gave the greatest 
yield while the shallow and medium were about the same. This is in 
contrast to the record of last year, when the shallow lapping gave the 
greatest average. Taking the three Iwislcd plots together — the order 
is the Ramc as last year— -shallow tapping gave the most yield, deep next 
and medium least. But this year deep tapping is n very close second, 
and the only reason the shallow comes first is because of exceptional 
yield from one of the shallow lapped plots. While again emphasising 
that results based on only two years’ work are not conclusive, it may be 
pointed out that although the maximum yield of an individual plot was 
obtained from a shallow tapped plot, the results cejtainly now appear 
to favour deep tappiug so far as yield is concerned. 

II. — WoilKINO Pj.ANR AND STATISTICS. 

(i) Working plans. 

The only working plan completed during the year was for 11am- 
nagar. ^ , 
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(ii) Yield Tables. 

Permanent sample plots — Sixty-five permanent sample plots and 
three statistical experiments maintained on tlie sample plot basis, were 
measured during the year. 

Lineai sample plots . — This statistical leseaieli in irregular sal forests 
was commenced only last veor In addition to the 13 plots reported on 
last year, twelve more plots were laid out in the ‘Moist Siwnlik Hill 
Sal ’ and the ‘ Dun and Bhabur Sal ’ forests of ltamnagar and TIaldwani 
divisions The total length laid out was nearly eighteen miles, thus 
bringing up tlie grand total to tluity-one miles at the close of the year. 

These lines run straight through representative compartments 
selected by working plan officers, and are mostlx from a mile to a mile- 
and-a half long and a chain wide. 

Increment of hecs >et.aincd in i (generation Joltings. — Extensive new 
sal regeneration experiments in the Haldwnm and Ramnagar divisions 
with their nuineious plots and fellings of various degiees provided an 
excellent opportunity for the collection of tlm data. All the sal stand- 
ards in these experiments arc therefore being numbered and carefully 
measured for increment. 

Increment of tapped and untapped cliir Ines . — Analysis of the data 
confirms the prehminarj indications that tapping causeB an increase in 
diameter inclement at 4 V but a decrease at 15' i.e., above the limit of 
tapping. A bulletin will shortly be published on Ibis. 

HI. — •MlSOtt.tAXEOCF. 

There is nothing of extra provincial interest to report undei this 
head. The Silvicultural Branch has started a senes of “ leaflets ” foi 
the dissemination of information of local importance within the province, 
in older to keep the territorial stnft in touch with the Bose inch Branch 
with n view' to make use of even tentative lesults, if and where 
applicable. 

They aic primarily for domestic use only, and will not be given the 
»nmc publicity as the lforcst Research Bulletins. 

A propaganda leaflet was issued in English, Urdu and Hindi on 
“ toungya ” cultivation explaining briefly its advantages. 



CHAPTER JIL— FOREST BOTANY. 


ASSAM. 

L— OeCOEOGY. 

During tlie year under review it was found possible to identify some 
of tie grasses, woody plants and herbs of importance collected last year 
from the sal forests of Goalpnrn. 

An enrleavoui is being made to collect complete data for the detailed 
rtudy of all the vegetation of the important sal experimental plots of 
that division. 

A botanical investigation of all the plants that occur in the forest 
tract between Pvnursla and Dawki in the Khasia and Jnintia Hills 1ms 
been started. The area lias been recently opened up with the construc- 
tion of Sj'lhet-Shillong road. 

II.- Systematic. 

Investigation 1 ; regarding two species of Tstwacew and one species of 
Myrlaccw have now been completed and the results arc being described 
and published shortly as new to science. 

The Forest Herbarium lias generally been maintained in good condi- 
tion. Over 2,000 sheets lin\ e been mounted duiing the year. The 
replenishing of the herbarium with new collections has been continued 
and about 300 specimens have been added during this year bringing 
the total to about 20,800. A fair amount of identification work was 
carried out locally for the herbarium and Divisional Forest Officers. 
About 1,000 specimens of old collections which hud been previously 
named (were named before) were examined and were properly housed 
in the herbarium after necesrury treatment. 

126 duplicate specimens were supplier! to the Debra Dun herbarium- 

The post of Botanical Forest Officer was held up to 7fh August 1 931 
by Mr. A. Das, who has since heeu succeeded by Mr. C. Purknynstha. 

B1ITAK AND OKTSSA. 

PATHor.ooy. 

A series of fungus fructifications were collected and sent to Delna 
Dun for identification. They were reported ns causing tho death of 
sal trees in Cornpt. 12 Samla (Rnranda division) and in Compt, 14 
Kodnlilind and were identified ns Fames vidanoponis, Fomcs fastuosus 
and Fomcs tricolor. Those ate regarded ub fungi dangerous to Skorea 
robiista. 
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BURMA. 

The post of Forest Botanist remained unfilled, Mr. R. W. V, Palmer, 
I.F.S., held charge of the office in addition to his own duties ns Silvicul- 
turist throughout the year. Mnung Kan, Curator of the Herbarium, 
reports as follows 

Herbarium. — The Herbarium was geneinlly maintained in excellent 
condition. Altogether 017 '•hect*- were mounted dining the yeaT, 
bringing the total to 38,733 •'beets at the close of < lie year. A consider- 
able quantity of partially named specimens w.h hent to Debra Dnn and 
Calcutta for naming. 

Presentation* anti Additions - We are especially indebted to Mr. C. IS. 
Parkinson, Forest Botanist, Forest Research Institute, Dobra Dun, 
for n collection of 250 botanical specimens for the Herbarium, and to 
Brigadier C. C. Foss, V.C , D.f? 0., Mnymyo, for his v.iluablo gift of nearly 
230 specimens collected by him in the vicinity of Mnymyo. Contribu- 
tions were also received from Mr. A. Long. Extra Assistant Conservator 
of Forests, Taunggyi. 

Distribution. — Duplicate specimens were distributed to the following 
institutions as follows : — 

1. Itoiol Botanic Garden, TMInl’ur^Ii 30 

2. Torc-t llotimi»t, T'en’t Ef-einli InUituir. P<hri Dun , .50 

3. Forest Hot mist, 1'on -t Ilc«ovv!i Institute, Krpons. St lanxor. 

Federated Mai »} Slates . . . , . . .31 

CENTRAL PROVINCES. 

I. — Ecology. 

Nil. 

II. — Systematic Botany. 

Identification of plants iu the Betul division was continued. Only 
one new species of an epiphytic orchid was found. Tlus was Vanda 
parvijlora. 

The flora section of "The Guide to Pachmnrhi ” was revised by 
Mr. n. S. George, Deputy Conservator of Foicsts, 

HI. — Pathology. 

Over 75 per cent of the older babul plantations of the Bhongaon 
reservo of the West Beror division nro attacked by Pomes papjrianus. 
In the Loni plantations the dnmugc is much less. The virulent attack 
in the former is probably dtic to tbo pmeticc of not ploughing up the 
land at the time of sowing ; consequently the roots of tho attacked trees 
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were left in the ground and on these the fungus continued to live till the 
advent of new plants. 


PUNJAB. 

Forest Botany. 

(a) Growth forms and ■physiological races of Punjab Plants Research 
Division. — Systematic study of growth forms of Prosopis juliflora . and 
physiological races of deodar and blue pine was initiated. 

(b) Ecological succession. — Lower Bashahr Division. — In the experi- 
mental plots at Sliermali and Seri laid out in burnt areas observations 
on ecological succession were continued. 
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CHAPTER IV. — FOREST ENTOMOLOGY. 

BIHAR AND ORISSA. 

Forest Entomology. 

A few living beetles of Stonocera were collected from Pelwal lac 
orchard found living on stumps of Acacia catechu damaging some 
Larvae of Slromalium baibatum Here found in branches of stag-headed 
sal trees in Sambalpnr East but were not the cause of the stag-headed- 
ness. Further research into the cause is being undertaken. 

Anqul. The teak defolmtois ( Hyblaoa puera and Hapalia machae- 
ralis) continued to do damage in the teak plantation. 

BURMA. 

XyLEUTCS CERA MICA Wl.K., THE BEEHOLE BoRER. 

lAfe-hi'-lory. — In the Thogulc cage six individuals have been reared 
fiom egg to adult in a twelve months life-cycle. In the Maymyo cage 
thiee individuals weie leaied with two ycnib life-cycle. Larvae taken 
from teak were introduced into trees of Catlicarpa arborea in which they 
survived several months. 

Mating of captive females with *' called ” wild males was obtained 
when the females were two to fom days old. The females oviposited 
and died within six days. 

Emergence was recorded ill Thaungyin division in mid-February to 
end of March; in South Touugoo division in mid-April; in Shwebo 
division in the first week of May. 

Lifc-hsloiy observation plots. — (a) 1933 attack. Out of an initial 
attack of 400 individuals m the early rains of 1933 all except 13 had 
failed by January 1935 and four moths emerged in Mnrch-April 1933. 
Five moths emerged in 1934. ^Woodpeckers wcie responsible for the 
dcstiuetion of at least 1G3 of the population. (6) 1934 attack. Out 
of an initial attack of 25 holes in June and 33 additions in July 1934 
only' 20 working larvae were recoided in March 1935. Two moths 
emerged aftci a life-cycle of one year. 

Analysis of j>ast altocls . — Four natural trees weic hand analysed in 
South Toungoo division and otlicis in Pyinmaua division. Mill analysis 
of plantation and natural trees was continued by' the Forest Economist 
and the Entomologist. Results will he published during the following 
year. 

Natmal enemies . — A parasite of the bechole boier laiva occurring 
in Sliweho division was found to pupate in August and emerge in that 
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month. This implies the utilisation by the pant site of aw alternate 
liost in which to pass' the nine months which must ellipse brfoie larvae 
of the first host are again in the tight stage for pnrn.sitmtion, i.r., a vetv 
voting instar. 

Defolialmt. — Hajwlia ma'hauahi. A sequence of thirteen genera- 
tions in one year has been broil m the Pyinronnn insect nn*. In the 
field llie presence of m at hat tabs iluougliout the vcai was deterniincd ; 
flow the beginning the population is eonsiilei ably red need, feeding tailing 
place on coppice shoot*, and nd\ entitums foliage. 

hbeporimunts to dh cover the cause of dominance of females in 
inseetary roarings showed that {>) starvation did not affect the sex ratio ; 
(ii) tin* viability of eggs of the bred strain and the wild strain was the 
same; (iff) larval mortality of the bred strain was not higher than that 
of tlie wild strain; (#r) dominance was nor due to overcrowding; (v) 
a frcrii series g.u e the same results, i.r , after a few generations the picpon- 
der.moc of females was established ; (vi) the effect of light and selection 
of eggs was negative. It seems probable that the pnrtieulm btrain of 
mm'futaab'* occurring in liunru naturally tends to the dominance of 
females. 

Iso ruses of michacrnlw on alternate food-plants were recorded in 
the field. In the jiwclary it was renietl on (* aUicoiprt arbo.ut and (}, 
nmnnphjbt and on Trrli>/ia hnmilfoni. Phnniria acutifolni was refused. 

lliboi nation in the piepup.il stage (January to March) Mat obsrned 
at Psinmami. 

Information lias been collected on the distribution of the parnsites 
of teak defoliators m Burma. 

An <*pg parasite, Trkhagmrxmii sj>.. readily parasitised eggs of 
Ji jib slia and Bitot roan. The (rchniqiie of mass pioduclion of this parasite 
on RjihcsHa Inn been worked out. Thice new Inn at parusitea were 
reeojded. 

Jli/btvna pacm.— Tliib specW was not observed in the field between 
nnd-Hecember ami the end of March hut a complete sequence* of genein- 
tion« was obtained m the Pyinmana insect my. TJmt hibernation takes 
plaid without appreciable diminution of numbers was confiimed by the 
abundance* of this species early in the rains. 

In addition to the fouiteen food-plants othei than teak one species 
of Viler was added. 

Tliice new species of pupal parasites wmc aomded mid predators 
wore studied . 

Bamboo borers. — It. has been shown concluffivch' that u degree of 
immunity to attack by Bmodtnts, sufficient for practical purposes, 
results from submersion of not less than a month in either ftc«b or salt- 
water. Dhiodents brads is the motfc prevalent, species. 



Calopcpla leayana . — Four years observations show that heavy tain- 
fall in Slay and August nt the period of the young larval instar is destruc- 
tive to the insect. Heavy rain in Juno or July does not kill off the insect 
which ib then in the lator larval, pupal and imaginal stagos. 

Control measures under trial include (t) collection of beetles by hand > 

1 *83 lakhs wore destroyed in April-May and 1-47 lakhs in August; (it) 
cutting launyi/as round the margins of the affected plantations. Experi- 
ments are proj or ted on the use of white surfaces for traps and artificial 
hibernation shekel-., and spraying tlio troos in a marginal belt. 

The pupal parasite Brachjmcria and the egg parasite were studied 
and tests made of possible alternate hosts. 

Xylculcs persona . — Emergence in March from caged and wild Cassia 
fistula was recorded. 

Tho life-cycle lasted 2G to 30 montlib. The numbor of eggs laid by 
a fomale is 12,000 to 15,000. 

CENTRAL PROVINCES. 

Teak seedlings raised by tho Tab motliod in Yeotmal wore damaged 
by Iaivac of Lachnostcrna . 

The sim (Albizzia Icbbck) in tho Pathrot agri-silvicultural plot was 
damaged by inserts attacking its roots. In the Melglmt young shoots 
of teak ospennlly in areas with shallow and poor soil, where growth is 
naturally slow, arc frequently afloeted by galls due to Gccidomyidm. 

Tho attack of Cclostcrm scabrator was bad in tho coupes under 
regeneration in the Loni Babul Ban of the "West Bcrar division. Roughly 
35 por cent of tho plants were found to he attacked. 

Tho exposed wood of SlcreuJia urens was attacked by borers where 
it hod been blazed by contractors. To avoid this departmental tapping 
was imdertakcn in Ramoii with unproved results. 

Tho attack of tho sal boier, Hoploccrambyx spinieornis, vas mild 
and sporadic. Remedial measures by means of trap trees weie prompt 
and effective. 

Tho scmal-bud-worm, Tonica niviferann , continued its ravages in tho 
Chorbaoli semal plantation. 

The teak loaf-defoliators Hapalia machaeralis and Hyblaca puera 
continued active, especially in Bolul. 

A kheddah was organised in tho Bhongaon roserve of the West Bcrar 
division to catoli wild cattle, which arc doing a great deal of damage 
both to tho forests and tho adjoining cultivation. A funnel-shaped 
enclosure with fhioo gates was constructed and drives organised to trap 
tho cattle. 34 cattle wore caught of wliich 4 oscapod and 3 died. Of 
the remainder six were auctioned for Rs. 63. Owing to the apathy of 
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tho local people this method of catching had to be abandoned and 
attempts wero next made to catch the cattlo in rope nets. Twenty- 
seven head of cattlo were thus caught. The campaign will be continued 
during next cold weather. 

Blue bull (Bosclajihas trogacumehcs), cftital ( Cervits axis ) and bison 
(Bos gaums) arc doing considerable damage to plants, particularly siris, 
moan and nim by browsing and barking the trees in some of the agri- 
silvicultural plots in the Yeotmal district. A bhirra sample plot in 
Hoshangabad division, which is now surrounded by clear felled coupes, 
has become a playground for sambhar ( Oervus unicolor) with the result 
that every tree is barked upto 6' by the rubbing of their horns. 

Porcupines have extensively damagod young teak by ringing them 
at tho base in the regenerated conpos of Bori range in Ilosbangabad 
division. 


PUNJAB. 

Insect attack was again recorded tliis year in the bamboo forests of 
Karanpur and Sansarpur Ghati. The attack was a sovero one, and 
resulted in loss of production of manus. 

MADRAS. 

The investigation by tho Forest. Entomologist, Dohra Dun, of tho 
attacks by borers in tho Boyporo Depot, shows that tho important marine 
borer in the Boyporo river is Marlesia striata, a pholad mollusc. A 
teredo also attacks timber in these waters, but is much less abundant 
than Marlesia, which crowds it out and prevents its full development. 

Remedies were advised indicating tho periods during which logs can 
be safely handled in brackish water and tho measures to be taken if 
fresh water storage for tho whole year is required. 
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CHAPTER V.— UTILIZATION AND ECONOMIC 
RESEARCH. 

ASSAM. 

I. -GnNKB\i. Work of Administkatiok. 

A proposal for tins appoint moni of a Utilisation Officer was sub- 
mitted during the year anrl has since been approved. 

II. -EXPERIMENTAI. AJTO COMHEROtAJ, ACTIVITIES. 

(1) Wood Technology. 

The leport on the 3(i specimens of ionium (Plnebr) sent liy the Bota- 
nical Officci to the Wood Technologist., Dchra Dun, last year was 
roccived as follows : — 

“ Results of tho microsnopio study of those samples show that the 
variation in the minuto anatomy is within the limit of a species. That 
is, the anatomical difforonres are not marked enough to justify thoir 
classification into different species.” 

4 pieces of fossil wood specimens collected I 13 ' Mr. Purkayastha from 
Dlinnsiri Reserve. Nowgong division, ware sent to tho Forest Economist, 
Delira Dun. in Oetobor 193b of which only one has boen examined and 
named ns Glutorylon tmamica. 

Anotliei specimen lias been sent to the Wood Technologist recently 
from Jcypore. 

(3) Timber Testing. 

The AfcRam Oil Company is continuing the experiment with ping 
(Ognomctra potymdra) as a substitute for imported hickory for vibratory 
sercoas as used in the oil wells at Digboi. 

Caclmi division lias boen able to export gurjan {Dipt crocur pus tuibi- 
n fit us) to Calcutta for uso as railway wagon bottom boards on a fairly 
largo scale. 

Hililta (Tenninalia c/icbula) is being tried as a substitute for hollock 
(Terminalia tnyriocarpn) in Lakkiinpur division for constructional work 
•where tbo latter is not very plentiful. It lias been arranged with the 
Forest Researoh Institute, Dobra Dun, to carry out tho necessary tests 
on Mliha ( Terminalia chebula). Arlocarpvs chuplnshu has been sent to 
Dobra Dim for test from Cnchar division. 

‘ (4) Wood Preservation. 

The Assam Oil Company is anxious to try liollong (Diptetocarpus 
macrocarpus) as a substitute for red cedar which they import from. 



91 


America at considerable oxpenso for the construction of cooling toweis. 
They are now experimenting with the species after treatment by tiro 
open tank process. The rosult of the treatment will be of interest, for 
with tlio closing down of the treating plant at Naliarkatiya the depart- 
ment has lost a good mavkot. The question of lcoponing tlio plant is 
under negotiation. 


(G) Paper Pulp. 

The extraction of mult (Mclocanna bambusoides) in Caohar for the 
purpose of paper pulp continued hut in smaller quantities owing to com- 
petition from Bihar. 

Grnssos of Goalpara division wore tested and found suitable for paper 
pulp but the extraction is not hkelv to be economical. 


(8) TVooiZ Working. 

Extraction of champa ( Micheha chmpava) for oxport to Calcutta 
market from Goalpara division increased considerably and a rognlar 
markot is now established for this species. 


(9) Miscellaneous. 

Mczankori (Lihita cilrata ). — The plants are now 4 yeaTs’ old. Silk- 
worms were reared on them by the Sericulture department, in October 
last. Tho caterpillars thrived well but towards the last part of October 
heavy casualties wotc noticed duo to late rains. 

Tung oil ( Aleurites fordii ). — Out of 27 plants surviving 2 died during 
tlio year and 3 looked unhealthy. 

About a dozen of jali ( Bambumi lulda) mots wore supplied to Messrs. 
Uboroi Ltd. for testing for polo sticks but tho reports were not. very 
favourable. 

Enquiries wore recoive,d for the fibres and plants of Viltcbrunia intc- 
grifolia (bon riba) from Messrs, Bcgg Dunlop & Co. of Calcutta. 

Five pounds of air dried loots of the climber Denis elliplica wore 
pent to tho Forest. "Research Institute from Kmvgong division and the 
following reports woro ree,oived: — 

"The sample (18-24 months) fiom Nowgong appeals to be a good 
Bampie of Denis and compares favourably with Denis from Federated 
Malaya States. The composition and rotenone contont of Denis clliptica 
is very variable. Taking this factor into consideration tho Wimple from 
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Non gong may lit clnssrd as a good qnality Denis and should "be able 
to find a ready market. From roots to f" diam. the moisture, 
ether, and rotenono per cent found in the air dried samples from Nowgong 
ucre 3-3, 4-5 and 2-4 lcspoctre ely, as compared with 4-9, 4-5 and 0-93 
per (ent found m similar samples fiom Kuala Lumpur, F. M. S. For 
roots g" 1* diam. from Non song the figures were 3*8, 2-7 and 0-8 res- 
pectively. 

More samples have been asked for and will he sent for further exami- 
nation. A sample of the roots of this climber was also sent from Goal- 
para division. 


BENGAL. 

I. — General Work of Administration. 

Mr. T. M. Coffey, Deputy Conservator of Forests, held charge of the 
post of Forest Utilisation Officer throughout tho year under report. 


II. — Experimental Activities. 

(1) Timber seasoning. 

Ten tons of forest grown loon ( Ccdrela toona) logs were sent to the 
Forest Economist, Forest Research. Institute, Dehrn Dun, for loin season- 
ing experiment under Project VII. A comparison was desired between 
forest grown and road side trees. Ten teak ( Tectona grandis) trees were 
girdled during the year under report in compartment 33 and 34 (selecting 
felling coupe) of Sitapahar range in the Chittagong Hill Tracts division 
for seasoning experiment. 

The following interim report on the chanijpah (Michelia excclsa), 
planks supplied from Buxa division was received during the close 
of the year under report: — 

“ Tho moisture content of the timber as received was very high 
ranging from approximately 92 to 147 per cent. Seasoning 
commenced on 10th September 1934 and was completed on 
11th October 1934, by which time the moisture content was 
reduced from 7 to 9 per cent approximately. It was noticed 
on removal from tho lriln that the charge of ehanvpah planks 
had twisted considerably during seasoning, 80 per cent of the 
total having warped badly. Four pi nulls of chamjml: and two 
planks of toon to act as a control were cut to the length of 
rifle chest and planed on all sides, These planks were snb- 



03 


jccfccd to storage trials and deviations noted monthly, tho 
result being recorded in the statement below." 


Plonk No. 


Clmrnp No. 1 

Clnmp No. SS . 
Chump No. 3 . 

Chimp No. 4 . 

Toon No. 5 
Toon No. 0 . 


Sth November 

Sth Drown- 

14th .Tanunry 

12 th Fob- 

103 f. 

ber 103 1. 

1035. 

rniiy 1035. 


Dovintion. 


•ff" COIltTO 

A' tmo end 
A' other rnrl 
A' vrarp 

A' "prinR 

i' cent to nnil 
cro r <! nnl*. 

A' warping 

No deviation 


■No further doi Jntlon. 

No farther deviation. 

No fnrthor deviation. 

{ A*«ww end, ! Ko fnrtKcr doTintl< > n - 
i' varpinc. No farther deviation, 
nt ntl. 


(2) Timber Testing. 

4 logs of each of Cryptomerta japnnica and Bvelchwlia populnm from 
Darjeeling division and A logs of Diptcrocarpv* turbinatus from the Chitta- 
gong Dill Tracts division were supplied to the Forest Economist, Forest 
Research Institute, Dohra Dun, for veneer and plywood test under 
"Project YJTI during the year under report. No report, is yet to hand. 
A further consignment of the following ‘•peeios was also sent for the 
f>nmo tests : — 

From Darjeeling. — Kalus (Ca^lanopsis Injslrh ). 

From Emseong.— Laurel (Terminal iu tomentosa) and hiJam ( A Mho - 
cephalue ra Jamba), 

From Chittagong dill Tracts. — VJiaphnh (Arto'-ai pus eJtrphsha), 
gumhar ( Gmetina atbona) jarul (Isiyt nlronnin Jlos-nyhm) 
and champalc ( Michclia ckampnca). Report not yet received. 

As the Bengal Silviculturist is putt ingout a lot of golnil (Ailanthus 
jjrandis), 5 logs of the same were supplied to tlio Forest Economist, 
Forest Research Institute, Debt a Dun, to test under Project I, Report 
not received. To coiupaio with Grvwia t ilia folia, 5 logs of Gracia 
vestila were sent to the Foiest Economist, Forest Research Institute, 
Dehra Dun, for testing under Project 1 from the Eurseong Forest division. 
No report lias been received. 16 logs of tjunihar (Gmeliva atborca), 
chaplaeh (Arlocarpus chaph&lta), gurjatt (Diptcrocdrpus spp.) and champah 
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( MicJtclia cliatnpaca) were sent to Dehra Dun, Forest Resraich Institute, 
from the Chittagong Hill Tracts division to tost their quality with a 
view to the possibility of extending for their use outside Bengal. C 
logs with 5 discs from different positions in the tree ( Teclona grandia) 
from Kurseong division and the same from Chittagong Hill Tracts division 
(the Chittagong Hill Tracts teak had been girdled) were sent to Dehra 
Dun, Forest Research Institute, for test and comparison. From Sundar- 
bans division samples of sundri ( Ilcritiera minor ) were supplied to Messrs. 
Shevades Camera Works, Belgaum, and to the Superintendent, Presi- 
dency Jail, Alipore, to test suitability for their work. 

Reports on sundri ( Hcniiera minor) hammer shafts and tool handles 
supplied to the Chief Mechanical Engineer, E. B. Railway, for test wore 
unsatisfactory. 5 logs of Dalbcrgia sissoo were sent to the Forest 
Research Institute, Dehra Dim, from Jalpaiguri division, to compare 
it with Changa Manga sissoo. As Bengal sissoo lias become important 
for ordnance work and may become important for export to Europo, 
it is being fully tested under Project I. 

(5) Minor Forest Products. 

At the request of the Controller of Stores, Indian Stores Depart- 
ment, Hew Delhi, one tin of gurjan oil wns supplied to the Director of 
Industries, Bengal, torn the Chittagong division to test its suitability 
for paints. Controller of Stores, G. I. P. Railway, reports that they 
are using bamboos for tool handles with ns good or better results than 
with wooden handles, except possibly English ash. Ho made the 
following remarks on the Forest Economist's objections made in the 
previous year : — 

"Bamboo handles must never be shaped, as, quite apnrt from 
weakening effect, cutting of the outside fibies render bamboo 
useless for work duo to the splinters which cannot be eliminated 
even by fine work.” 

Bamboos are used by the G. I. P. Railway mostly for sledge hammeis. 
Four samples of Pendrocalamus slriclus from Buxa division were supplied 
to the Controller of Purchase, Calcutta Circle, for testing its suitability 
for handles dinring the year under report. 6 samples of solid bamboos 
(Bendi ocalamus striclvs) were supplied to the E. B. Railway for testing 
its suitability for hammer handles. They decided that it was unsuit- 
able without a trial. 


(6) Paper Pulp. 

(a) Samples of paper made from Dendrocalamus JiamiUonii at tho 
Forest Research Institute, Dehra Dun, were received and sent to the 
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Tilagliur Paper Mills, Bengal Paper Mills Co., Ltd., nod Indian Paper 
Mills. Tho paper was considered very good "but we aro nnaldc io sell 
to the Mills this bamboo owing to tho prohibitive cost of extraction 
and railway freight. 

Throe tons of kalisrrri (Qrylcmnlhcra aurmtlala) were sent from 
Chittagong Hill Tracts division to the Debra Dun Forest Research Insti- 
tute for semi-commercial tests. 


(7) Tarn. 

Kb report is yet to hand on the 5 niaunds of goran hark sent 
to Hamburg and Denmark through the Superintendent, Tanning Insti- 
tute, Bengal. 


(8) Wood Working. 

Two B. G. and one M. G. sal sleepeid were sent to Ceylon and Sudan 
for tests in tlieir lines. No nport is yet to lmnd. One log of Ilolarrhcna. 
anlidy&mlcriua w as tent to Messrs. P. L. Dawn & Brothers, 6-A, Butto 
Kristo Lane, Calcutta, for the manufacture of umbrella bandies. It 
proved successful but the cost of supplying the timber was too high and 
tlio older was cancelled. Sample squares of &owr (Jicfula spy.) were 
supplied to the Gmmophono Company, Dum Bum, and it resulted in 
orders. Toon ( Gcdrcia toona) and gmmti ( Gindina arborea) woro 
supplied from the Buxn dhision to the Sundaibans division and were 
used for boat building as an experiment. 

The following report from Messrs. F. N. Gooptu & Co., Calcutta, 
was received on CiypUmcria for pencils and gunihar (Gmclina arlorm), 
dlmr (Boihncria nignloia), haldit (J dim coulifalia) for pen holders : — 

“No other quality of wood, except hold it ( Adina cordifolia) was 
found suitable for out work." 

The following ropoit on tlio working quality of Alnut, neprdensis 
(air dried) sent from Darjeeling division was received during the year 
from the Foicst Research Institute, Dehra Dun 

“ This specimen worked to an exceptionally smooth and attractive 
finish with the greatest of ease. It. was straight-grained, cven- 
textured and free, fiom knots or degiado of any kind. It 
machined and turned well to a smooth suliu-likc finish, the 
figiuc, in some purls, somewhat resembling that of quarter 
sawn oak. 

In short it wa8 one of the most pleasing specimens in the matter 
of working up, which 1 h.ivo handled during my cx|)crionco of 
Indian timbers. 
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If tlio specimen under review is representative of the timber in general 
it could be used for numerous purposes where excessive strength 
and hardness are not essential. It stains and polishes well 
and would be suitable for furniture, fitments, possibly radio 
and gramophone cabinets, match boarding, ceiling boards, 
partitions, etc. 

Though I have not peeled this species, I give it as an opinion that 
it would make a plywood comparable in appearance and 
strength with the average imported plywood.” 

Report on the bobbins and spools made locally from local birch sent 
to the Director of Industries, Bengal, for test in tho Juto Mills was 
received : — 

“ Bctula wood offers no attractive possibilities to tbc Indian 
Textile Industry at present." 

Tlie following species wore supplied to Messrs, Birla Jute Manufac- 
turing Co., Ltd., Calcutta, from Darjeeling, Fureeong, Sundarbans and 
Cliittngong Hill Tracts division, for testing tbeir suitability in the manu- 
facture for picker arms : — 

Mulberry {Morns Icrcigala), sissoo (Dalbcrgia sissoo) sundri ( Hcritiera 
spp.) and hollong ( Diptcrocarpus pilaws). Final report on the 
picker arms has not been received. 

Match Wood. 

[a) As the 'Western India Match Co., Ltd., could not submit any 
report on pipit ( BucUandia populnca) for match manufacture due to a 
change of their staff, one new log was sent to them for test from Kolim- 
pong division. Tho log was tested and lias been recommended only for 
making inner and outer boxes if tbc logs arc without knots and of a suit- 
able diameter. The report on the sample of mnllata (. Macaranga pustu- 
late) sent from Buxa division in the previous year for match manufac- 
ture received fi om the Calcutta Match Works was not satisfactory. 

Box Planking. 

Kadnm {Anlltocephalus cadamba) logs weic found by Mcssis. Mnnsfield 
& Sons, Calcutta, suitable for box planking and maitia {Tctramelcs nttdi- 
Jlora) and tidal ( Stciculia villosa) logs proved to be quite a good substitute 
for the same. 

(9) Miscellaneous. 

The following species collected last year for testing tbeir suitability 
for hnmmer and tool handles were supplied to the Controller of Stores, 
13. B. Railway, to report tlieir suitability for the purpose : — 

Phalamc {Pholinia ititegrifolia) 

Asare {Viburnum erubcsccns) 



Buk (Quercus hxiAcUo&a) 

Pipli (Bucklandia popuhica) 

Bar (BacJnncria rugulosa) 

Mundani (Acrocurpus fraxintfolius) 

Birch ( Bclula alnoides) 

Kimbic ( Monts lavigala) 

Chick) assy ( Chvkrasia tabula) is) 

Amoora ( Amoora wallichii) 

Solid bamboo (Dcndrocalanvis si rictus) 

Ehair ( Acacia catechu) 

Sissoo ( Dalbcrgia stssoo) 

Safcd sins (Albizzia procera) 

Dhahjam ( Eugenia grandis) 

Botijam ( Eugenia ojKrculala) 

Puli jam ( Eugenia fntlicosa) 

Katajam ( Eugenia jambohna) 

Butna ( Quercus thomsoni) 

Bangc-batna (Quercus spicala ) 

Lata-balna (Quercus acuminata) 

Girji-balna ( Quercus lanceirfolia) 

Bhali-batna ( Quercus pohjstaehyd ) 

Gamari (Gindina arborca) 

DJtaman (Gratia liliafolia) 

Mesua (Mesua ferrea ) 

Ilollong (Diptcroca)pus pilosus) 

Sundri ( Haiticra minor) 

Amur (Amooia cuctillata) 

Borina (Viter pcduncularis) 

BIHAR AND ORISSA, 

Increased activity has necessitated the framing of a dofmito Utilisa- 
tion Policy. This is — 

(a) To extend to the utmost limit the exploitation and salo of 
the Province's forest products l>y 

(i) endeavouring to enlarge the present circle of cons minus l»y the 
introduction of now clients to contractors having stocks of 
timber, and 

(it) fostering tlio demand for our lesser known timbers by educating 
consumers into tboir uses. 
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( b ) To study the methods of felling, conversion and extraction 

■with a view to tlieir improvement. 

(c) To improve the quality of timber for sale by the introduc- 

tion of grading rules with quality classes, thus encouraging 
contractors to market good material. 

(d) To investigate all complaints of consumers regarding tho 

quality of tbo goods sent. 

(e) By demonstration to cduoato contractors into tbo necessity 

for seasoning carefully timbers known to be refractory and 
to call attention to tbo value of treating antiseptically 
timbers easily attacked by termites. 

(/) To keep a close watch on rail freight in an endeavour to 
ensure that transport costs do not prevent exploitation 
or claim too largo a sliaic of the sale valuo. 


Summary of Results. 

A market for packing case timber was discovered in Bengal and in 
Jamshedpur by the Divisional Forest Officer, Saranda. To meet this 
demand enumerations are being carried out in the miscellaneous working 
circles of Saranda and Kolhan divisions, hitherto unworked. It iB 
estimated that these two markets alone will absorb more than the 
available outturn. An excellent market for hardwood sleepers has 
been found in the Dhanbad Coal Field, the annual requirements of which 
iB sufficient to absorb the whole of the estimated outturn of hardwoods 
of Saranda and Kolhan divisions should our quotation he successful. 
A ready market has been found with Messrs. Mansfield and Sons of 
Calcutta, for simul ( Bombax malabaricum). This firm can take BOO tons 
a month, far more than wo arc ever likoly to he able to supply. A 
thinnin g schemo for Saranda, Kolhan and Porahat divisions is being 
worked out. Simultaneously a laTgo polo markot is being uncovered 
in the coal fields and the Indian Copper Corporation which may absorb 
most if not all of the 1$ lakhs of poles which it is estimated that scheme 
will produce. A big market has beon found for salai ( Bosivellia serrata) 
with the Indian Wiro Produots Ltd., Tatanagar, for the manufacture 
of kegs. 

Africa, Mauritius, Egypt, Ceylon, and Singapur maikets were investi* 
gated for sal. For quantity and strength it is considered equal if not 
superior to Australian jarrah, but transport costs are prohibitive. 
London market was tried for lain cl { Tcnninalia lomcntosa ) and an order 
for two wagons from the High Commissioner has been received. 

Results of tests on Ottgcnia dalbergioiclcs and Pteiocarpus marsujpium 
for veneer and plywood arc being awaited. Tests for the manufacture 
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of tool handles nto being made at tlio Grief Mechanical Workshop, 
Kharagpur, B. N. Railway. Results o! tho tests on some inferior species 
for tho manufacture of brush backs and broom handles for the Calcutta 
Corporation and the Railway by tho Bengal Brush Factory arc being 
awaited. From sample timbers sent to Messrs. F. N. Quptoo’s pencil 
and pen factory at Calcutta, JiJelia composite and Ilymcnodictyon exedsum 
were selected as being suitable for further tests and more samples hnvo 
been sent, 

Tbo effect of Asm treatment on sal [and laurel poles and soft wood 
is being tested out by " grave yard tests ” at the Forest Offico com- 
pound, DoTandn. It ib proposed to erect an antiseptic tank next year for 
treatment of poles by tins method. 

A few years ago on air seasoning shed was erected in Ranchi and 
results woro successful. In order that tho valuo of seasoning may bo 
better realised, ft seasoning shed is being erected in Kolhan division. 
Laurel ( Terminnlia tomentosa) and knrain ( Adina cordifolia) will bo 
among the first species to bo seasoned tlioro. 

Tho Dunlop Pneumatic tyred cart with ordinary bullocks is bring 
tried depnrfcmentnlly in tho casuarmn plantation on tho sands of Puri 
with success. 

Floating . — Bamboo floating oxpotiinonlB have been carried on in 
Palamau, Paranda and Hambalpur West divisions with a now snnkc- 
liko typo of raft consisting of ten-twelve pairs of bundles tied head to 
toil to bo used in rivors having stretcher of rapids. The bamboos from 
tho last named division sold at considerable profit in Snmbnlpur town. 
Timber floating in S.ir.mda is under contemplation whilo the floating 
of sal poles from places distant from tho railway station may solvo tho 
difficulties of transport costs. A floating experiment carried out in 
Kolhan division showed that sal poles felled and loft lying in the forest 
for tho month of February floated after full exposure to tbo sun for a 
further 29 days. Laurel ( Ttminalia tomentosa) required 11 days, 
dhmtra (Amogeissus htijolia) 15 days and fairam {Adina cordifolia ) 
23 days extra to tho month. During tho hot weather polos should 
become floatable at au oven qnickor rate. 

Floating costs on tho Malumadi from Ramedoga to Sambnlpur 20 
milos away are only anuna 11 per 1,000 bamboos compared with Tis. 4 for 
carting over tho same distance. Tlio possibilities aro considered to bo 
so good that every effort should bo made to develop thorn. Tho Indian 
Paper Pulp Co. at Naihati aro interested in the oxporiraont. Tho floating - 
of timber and firewood is also confiidoied feasible in this river and is so 
much cheaper that if adopted, demands for produce nlul consequently 
revenue, aio bound to increase, 
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Match woods. Angul . — Specimen match wood logs wore seat to the 
Talohor Match Factory and wore satisfactorily converted to veneers. 
BOO trees as an experiment have boon sold to them at 6 pies per c. ft. 

Figured laurel ( Terminatia tomenlosa ) logs wore also sent for con- 
verting to voneers but woro found to be too hard for the sawB. 


Lac. 

Chaibassa . — In ordor to improve conservation of soil moisture in the 
Bichagutu lac orchard, bogamedcloa was sown after ploughing and is 
reported on favourably. Twenty kusum ( Schlcichcra trijuga ) trees 
were infected in the hopo of providing sufficient brood lac and 1,760 
khmr ( Acacia catechu) were pruned in March ready to receive the infec- 
tion in July. 

Santal Paiganas . — An experiment with her (Zizyjihus jujuba ) brood 
lac showed that it can bo successfully infected on pruned (Ichair) trees. 
The crop on Ichair and ber was subsequently attacked by a predatory 
insect which is blamed for tho low yield. 

BURMA. 

I. — General Work or Administration. 

The post of Forest Economist was held by Mr. C. W. Scott, 
O.B.E., Deputy Conservator of Forests, from the 1st April 1934 to 
tho 21th October 1934, and by Mr. M. N. Gallant for tho rest of tho 
year under report. 


n. — E xperimental Activities. 

(1) Wood Technology. 

Owing to the post of Forest Botanist being held in abeyance 
there were no additions during the year to the collection of timber 
specimens authenticated by botanical specimens from tho same 
trees. Staudard hand samples, G'xS'x-i'*, of the more important 
economic timbers wore supplied to various enquirers in Burma, India, 
United Kingdom and British Columbia. 

Routine identifications were carried out for numerous enquirers, by 
hand lens examination at Rangoon, or hy microscopic examination at 
Dchra Dun, to whom acknowledgments are due for tho help given. 
Arrangements wore made during tho year to supply samples of Burma 
leak, C"x4"x2'', from all the major areas of supply to the Director, 
Forest Products Research Laboratory, England, with a view to study 
of variation of quality with locality. Two lessees supplied samples of 
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teak from their various forests aud these wore sent to Princes Ris- 
borough. 

During the course of beehole analysis of 1" boards from plantation 
teak, it was observed that a pale variety' of wood was frequently asso- 
ciated with the pith of trees from the drier parts of Burma. This “ palo 
wood ” was less common in trees from the wet zone. Samples of “ pale 
wood ” wero sent to Dchra Dun for strength tests, but no appreciable 
difference in strength from ordinary teak wood was observed. It is 
proposed to continue observations on “ pale wood ” particularly in regard 
to its durability, rosin content, resistance to termites, etc. Some “ pale 
wood ” boards have been put up at Ahlonc to test their weathering qua- 
lities. Other tests will be carried out in conjunction with Debra Dun 
as material accrues. 

A final report was received during the year from the Wood Techno- 
logist, Delira Duu, on the 91 teak specimens (6"xl"xl") sent to Dchra 
Dun for impact (brittleness) tests. The Wood Technologist's conclusions 
may be summarized aa follows : — 

Fast grown teak (i.c., 1 to 4 rings per inch) is weak if light in weight 
or if heavy with gum deposits hut is strong if heavy aud without gum 
deposits. Medium grown teak ( i.c ., 0 to 18 rings per inch) is moderately 
weak if light in weight but strong if heavy. Slow grown teak (i.c., 19 
rings per inoh and over) is weak if light in weight but moderately strong 
if heavy. These conclusions arc in tlio main similar to those set out in 
last year’s report. As the original grading of the specimens into wide, 
medium and narrow ringed left something to bo desired, it is proposed 
to continue the work on further, oaiefuily graded specimens. 

A further consignment of sound and unsound sole bars were sent to 
Debra Dun for tc3ts during the year. The report, received after tho 
close of the year, showed all specimens to be weak and uuder strength, 
but as against this they were all of low specific gravity. None the less, 
it appears that they have snffered from being subjected to overstressing 
over prolonged periods. 

(2) Timber Seasoning. 

The five internal fan kilns gave satisfactory service throughout the 
year. Tho three large (6 ton) Idhis dealt with tho seasoning of 188 tons 
of yon (Anogcisstis acuminata ) and kyarn (Qarapa viohicccnsis), with the 
loss of 5 per cent only of possible working days. Fourteen tons of 
hjana ( Oarajia moluccensi s) planks, hiatv ( Adina cordifolia) scantlings 
and teak flooring strips were put through the 75 c. ft. kiln, with the loss 
of 9 per cent of possiblo working days. The decreased efficiency of this 
kiln was due to a bad breolcdown in the fan circulation equipment. 
Experimental runs on yon (Anogcissm acuminata) and / hill-ado ( Cedrda 
ioona) wero put through tho B c. ft. model kiln. - 1 



The quantity of timber kiln seasoned •was higher than for the pre- 
vious year, when 170 tons only were seasoned. As against this there waB 
a further saving in fuel and total running costs which brought the cost 
of kiln seasoning down still further from Its. 1-13-5 per c. ft. in 1933-34 
to Its. 1-8-G per c. ft. in 1934-33, which is the lowest figure attained so 
far. This figure is particularly satisfactory when it is borne in mind 
that jrds of the timber dealt with was inch thick ; if the timber in the 
runs had been confined to 1* board, the seasoning charges could have 
been reduced to 10 annas per c. ft. 

Teak flooring strips ^ to 1 inch thickness were seasoned in the 75 
c. ft. kiln. They were brought down from 48 per cent to 12 per cent 
moisture content in 12 days. None of the samples developed defects 
and the mild stresses developed during treatment wore entirely removed 
in the final steaming. Kyana ( Carapa niolucccnsis), yon {Anogcissits 
acuminata) and hnaw (Adhia cordifolia) behaved well under treatment 
and there was little degrade. Experimental runs of yon in the 5 c. ft. 
kiln with frequent steamings gave promising results. The recondition- 
ing experiments of badly collapsed thithido ( Ocdrda toona) were conti- 
nued. Steaming at a slightly higher temperature than hitherto (200° F. 
as against 192° F.) enabled the period of treatment to be reduced from 
10 to 14 hours. 

Air seasoning experiments were confined to observations on a number 
of yon {Anogcisbus acuminata) stacks in the storage sheds. The piles 
were built up during the peak of the dry season, which is not conducive 
to the best results, particularly with so refractory a spcoics as yon, and 
a fairly high degrade, due mainly to surface and side cracking, was 
experienced. The indications are that the safest way to handle this 
timber for air-scasoning is, green conversion during the rains, followed 
by stacking under shelter for 6low drying. A report on the btudy of 
ventilation in air-scasoning sheds is being prepared. 

A comproliensivo note was propured during the year by Seasoning 
Officer, Mr. II. Barber, on tbe kiln seasoning of laurel ( Tcrminaiia tomen- 
toso). His method of operation and Schedule is produced below : — 

Preliminary steaming is necessary for laureL This should be carried 
out with saturated air at 10° above the initial drying tempera- 
ture given in the schedule, taking at least six hours to reach the 
required temperature. After this temperature has been main- 
tained for three hours for every one inch of thickness, the tem- 
perature and the humidity should be lowered from saturation 
very gradually to the conditions specified in the schedule. Too 
lapid lowering of the humidity is liable to cause end and surface 
checking. The drying conditions should ho established by the 
end of the first 24 hours after the steaming treatment. 
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(file most critical stage in the drying period is that between the 
establishment of the initial drying conditions and the establish- 
ment of the next step in the schedule. The only safeguard 
against damage is very accurate control of the conditions at 
this stage. As the run progresses and when the moisture con- 
tent of the timber reaches the fihre-satmation point, i.c., about 
35 per cent, the next change in the temperature conditions 
specified in the schedule should be carried out. It is neces- 
sary, however, before the actual change takes place, to give the 
timber another steaming treatment, the steaming temperature 
in this case being about 5° above the required conditions wifcli 
the air still in the saturated condition. The duration of this 
steaming period should be from 1 to 3 hours. It is essential 
in this connection to determine first the severity of the stresses, 
from test samples, as this will enable the operator to judge the 
length of the steaming treatment required. These short 
steaming periods, as shown in the schedule, should be continued 
till the moisture content of the timber reaches 15 per cent. 
The method of operation is then alteied and instead of the 
steaming treatments at saturation, steaming at high humidity 
should be adopted. The reason for this change is that the 
difference in moisture content between the inner and outer 
layers cannot be great at this stage and any tendency for the 
surface layers to absorb more moisture than is necessary would 
reverse the stress. The duration of the high humidity steam- 
ing treatment should be from 4 to G hours. 

The advantages as compared with the ordinary drying process 
are : — 

(1) Comparatively slight stresses are developed and these are easily 

relieved at the final steaming treatment. 

(2) Degrade due to checking and splitting is very considerably 

reduced. 

(3) The rate of drying is slightly accelerated. 

(4) The shrinkage values recorded under this process are slightly 

less than those recorded under previous drying processes. 

Internal fan loins are recommended for seasoning laurel because they 
are economical and give better results and faster drying than other 
types of loin. In Rangoon it has been found possible to dry l" laurel 
boards from green to 12 per cent moisture content in 24, days in internal 
fan loins. 
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Drying Schedule. 



DRYEfO CONDITIObS. 

STEAiUNQ 

! 

3 

o 

V, 

« 

Stage of Crying. 

Tempera- 
ture of 
dry bulb. 

Humidity. 

Tempera- 
ture of 
dry bulb. 

Humidity. 


F.“ 

Per cent. 

P.° 

Per cent. 

Initial - * 

110 

85 

123 

100 

At 3G per cent, moisture content 

120 

80 

125 

100 

At 30 m »* • 

125 

75 

130 

1 100 

At 25 >» tf • 

130 

70 

135 

100 

At 20 »» rt • 

135 

05 

140 

100 

At 16 ft n 

140 

00 

145 

85 

At 10 tf ft • 

145 

55 

150 

80 


The kiln dried material has been used in the workshop for manufac- 
ture of furniture and the behaviour of the finished articles has proved 
definitely better than those made from laurel seasoned by older methods. 

Detail of a new process of kiln drying developed by Dr. S. N. Kapur, 
Seasoning Officer, Dehra Dun, was received during the year. It is pro- 
posed to make arrangements to test out the method during the ensuing 
year. Observations are being continued on the seasonal variations in 
moisture content of various species. 

Various enquiries were dealt with in connection with the moisture 
content of timber and in particular teak. Complaints were received by 
lessees from the United Kingdom of excessive * wetness * of teak: and a 
note was written demonstrating the improbability of theie being any 
difference between the moisture content of teak reaching a United 
Kingdom port now and 10 years back. Moisture content tests on small 
teak blocks showed that a moisture content of over 60 per cent was not 
unusual in freshly out teak and that rough estimates of moisture content 
by feel and weight were unreliable. 

(3) Timber Strength Testing. 

Sample logs of the following species were sent to Dehra Dim during 
the year for routine tests : — 

Under Project I — Tests on small clear specimens. 

Tauhhyan { Terminalia tomentosa). 

Lelpan ( Bomlax malabaricum). 

Sawbya ( Sterculia campanulata). 
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Tinder Project II — Tests on structural sizes, 

Taxckhjan ( Terminalia tomentosa). 

Under Project VIII — Plywood and veneer tests. 

Kanyin (Dipterocarpus alatus) from Lower Burma. 

Kaiiyin ( Dipterocarpus turbinatus) from Upper Burma. 

In or eng ( Diplcrocarpus tubcrculatus). 

Padauh (Pterocarpus macrocarpus). 

Hnaio ( Adina cordifolia). 

TMtka (Pent ace burmanica). 

Pyinma ( Lagerstrannia Jlos-regina > ). 

Teak ( Tcctona grandis). 

Some fresh thitmin ( Podocarpas wallichianus) logs from Tavoy were 
collected during the dry weafhor. They were immediately converted 
and kilned soon after the close of the year and arc to provide fungus free 
material for test at Delira Dun. 

(4) Wood Preservation. 

Tests were started during the year on the efficacy of four preser- 
vatives supplied for protecting wood against destructive agencies such 
as decay, white ant and other insect attack, etc. Strips thick of in- 
Ttanyin (Dipterocarpus spp.), mau-letlan-she (Anthocephalus cadamba), 
and taungthayct ( Swintonia jloribanda) were treated with the various 
preservatives and placed with control strips of untreated and creosotcd 
wood in white ant infected ground. Inspection at the close of the year 
showed that a few of tho strips, some treated, showed slight signs of rot 
and white ant attack. The tests are still in progress. 

Fire-proofmg tests. 

The merits of a fire-proofing compound wero tested out roughly on 
teak, in ( Dipterocarpus tuba culalus) and Icanyin (D. alatus). Simple 
painting of wood with the compound did not appear to confer any appre- 
ciable degree of protection from fire. Further tests are contemplated. 
A suitable technique for these tests has still to bo evolved. 

(5) Minor Forest Produce. 

Discussion with Messrs. Steel Bros., made it apparent that there 
would be no advantage in the export of lac from jungle to Rangoon in 
other than its raw form. The saving in freight consequent on the reduc- 
tion in weight of raw lac after cleaning into stick Inc wouia not compen- 
sate for tho trouble of cleaniug ond'sizing at up-country centres. Con- 
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vcisiou to seed Inc requires plant and there are difficulties in transport 
of the product. It was decided that the only practical method of assist- 
ing tho jungle end of the industry was by encouraging the production 
of lao of better (i.e., lighter coloured) quality which should be attainable 
by concentrating on good hosts such as gyo [Schleichera trijuga), yindaik 
(Dalbergia cultrata) and pank ( Buleafroniosa ) and by exporting lac deri- 
ved from such hosts unmixed with that from otheT species. To this end 
samples of gyo and yindaik ( Dalbei gia cultrata) lac were sent to Messrs. 
Steel Bios., who reported favourably on the yindaik lac. Unfortunately, 
this yindaik lac seems unprocurable in trade quantities. 

The Crop Statistician of the Indian Lac Research Institute, Namkum, 
toured in Burma as in previous years for a fortnight in January 1935 to 
collect information on the Burma lao crop. 

During the year 3 lbs. of fresh Inlaw seed ( Taraltogenos kurzii) wero 
sent to the Secretary, Forestry Board, Brisbane, for experimental work. 
Bark and latex of Holarrhena anlidysenlcrica and Alslonia scholaris were 
sent for chemical analysis to the Chemistry Department of tho Rangoon 
University. 

An enquiry was made into tho possibility of commercial collection 
of Litsca berries for candle manufacture. Samples are being arranged 
for. 

One and quarter lbs. of nuts ot young (1-3 years) Aleurites fordii 
grown at Taunggyi, Fedeiated Shan States, were sent to the Imperial 
Institute, London, for analysis of the oil content. Tho oil from these 
nuts was found abnormal in the sense that it was comparable to that 
ordinarily obtained from A. nionlana (see table below). It is possible 
that the abnormality of the Taunggyi oil is accounted for by the fact 
that the seed was collected from very young trees, though it appears 
that even when allowance is made for the youth of tho trees, the sample 
was none the less abnormal. 



Taunggyi 

fordii. 

Average 

fordii. 

Aierago 

Montana. 

Refold orj Inile\ nil 26°C. 




1-3U3 

J-5178 

1-5146 

Don-dty 23° G. 





0 9350 

0 0338 

Time of gelation 




11-73 

05 

11-5 

Extract per cent. 




201 

21-8 

20 8 

Todwo Vnlno pi r cent. 




102-4 

1G5'C 

163-7 


A second sample of Taunggyi Aleurites fordii seed (both fruit and 
nuts) was sent to Kcw for further tests during the year. B esults are not 
yet to hand. 
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The usual number of miscellaneous enquiries for various minor 
forest products was received and answered. 


(0) Paper Pulp. 

There were no further developments during the yenT in regard to the 
exploitation of bamboo pulp. Data is Btill being collected from bamboo 
sample plots in Tavoy, Mergui, Arnlcnn and Basscin. The Tavoy plots 
were inspected in detail during the year and the conclusion formed was 
that early rains felling of half clumps gives tire most promising results. 
It was decided to recast the Tavoy and Mergui plots on somcwhnt modi- 
fied lines and the recording of information in regard to these plots will in 
future be handled by the Silviculturist. The sample plot of Icayin (Mclo- 
canna bambvsoidcs ) bamboo in Bnssein division, cleai -felled in 1930, was 
re-counted at the close of the year. The plot seems to be recovering 
nicely, though the bamboo is still on the small side. 


(7) Wood Working. 

As great a restraint as possible was put on expenditure throughout the 
year in pmsuanee of the need for economy. 

The Government sawmill remained closed throughout the year for 
economy, the machines being greased and cleaned periodically. Sup- 
plies of timber were maintained from the flitches purchased last year 
and from logs bought and converted into flitch at Messrs. Foucar’s saw- 
mill during the year. Three hundred and seventy six tons of hardwood 
logs other than teak were purchased during the year and 12 tons of bee- 
hole research teak were received. Three hundred and thirty tons of 
hardwoods and 30 tons of teak were sawn to flitch at Messrs. Foucnr’s 
sawmill. Loss on rough conversion of hardwoods was 12*1- per cent, and 
of teak 40 per cent. Tire Jiigb loss with the teak is due to the fact that the 
logs were of small girth fionr young plantations. The lmrdwood conver- 
sion losses include pagas which were not measured but which were actually 
converted later into blanks for small hammer handles. Five hundred 
and twenty four tons of hardwood flitch and 81 tons of teak (bee-hole) 
flitch wore cut to size on the frame saw. Conversion loss wus low — 13-6 
per cent only. 

The tonnage and value of converted timber charged on the job cards 
of the year was 201 tons of non-furniture wood valued at 11s. 29,239 and 
1G tons of furniture wood valued at J?s. 3, MG. There lias been a drop 
in consumption of furniture wood and a gicat increase in consumption 
of non-funriturc wood ns compared with last year. Altogether 32 
different species were handled in the workshop. Major attention was 
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given to tlie following, which aro arranged in descending older in regard 
to the amount of work done on them : — 

Constructional — 

Thingan ( Hopea odorata). 

Industrial — 

Yon (Anogeissus acuminata) for hammer handles. 

jtfaw ( Anthocephalus cadamba) for boxes. 

JInaw ( Adina cordifolia) for mounting blocks and bobbins. 

Taungthayet (Swintonia jloribunda ) for packing cases. 

Yemane (Ghnclina arborca). 

Binga (Mitragyna dhersifolia) for mounting blocks. 

Thitmim ( Podocarpus uallicliianus) for boat hooks, masts, etc. 
Furniture — 

Kyana (Carapa molitccensis). 

Yinma (Chuhrasia tabularis). 

Taukkyan ( Terminalia tomentosa). 

Padauk (Ptcrocarpus macrocarpus). 

Thitiado ( Cedrcla toona). 

Sit ( Albizzia procera). 

Work nas also done on the following species: — Anamna { Fagraa 
fragians), tamalan (Dalbcrgia olivcri), pyinkado ( Xylia dolabriformis), 
aukchinza-ni (. Atnoora uallichii), banatlm ( Strombosia javanica), thilka 
(Pcntaccburmanica), mamauga ( Carallia lucida), sagaica (. Michelia cham- 
paca), tliingadu (Parashorca stcllata), tJiinirin ( Millcllia pcndula ), sandawa 
(Cordia fragranlissima), chay ( Ghita tavoyana), kaunghnu (Anisoplera 
glabra), teak ( Tcclona grandis), pyinma (Lagcrstramia Jlos-rcginm), kyilan 
(Shorca assamica) and Jcanyin ( Diptcrocarpus spp.). 

The development of yon (Anogeissus acuminata) timber for handles was 

continued by the Timber Research division during the year under report 

with gTeat success. The demand for handles by tho Indian Railways 

again exceeded the capability of the woiksliop to supply. Orders had 

to be refused as tbe supply of sensoned timbei •was limited to kiln capacity. 

The yon handles gave satisfaction except in the case of coupling poles for 

the Southern Railway m England. Samples sent failed under the very 

ligorous tests applied uud woik is being contemplated on young coppiced 

yon to determine whether it is more satisfactory than mature timber. 

A further consignment of tool handles for the same Railway is still under 

test and it is hoped that a demand for yon in England will ho induced. 

Hnaw (Adina cordifolia) and binga (Mitragyna dh a sifoh'a) for mounting' 

blocks have been in continued demand tbiougbout. tbe year and hnaw 

for cotton bobbins was in demand to an extent which could not he met 

* 
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owing to lack of seasoned timber. Man ( Anthoecphalus cadamba) and 
tavnglJiayct (Swinloma jloiihmda) for bos wood and packing eases, panga 
( Terminalia cftcbula ) for sucker rod protectors and thilmin { Podocarpus 
icalliclrian us) for ladder and boat hook staves were in demand during tlio 
year. The ornamental woods, kyana ( Carapa inolucccnsis), yinma {Chi- 
Irasia tabuhris), taukhjan {Terminalia (omen tow), sit {Albkzia proccra), 
ihitkado {Ccdrcla (oona) were all used for furniture during the year and 
little complaint was received concerning their bohnviour. Kyana 
{Carapa ntohccccnsis) proved somewhat disappointing in that for an order 
for GO tons of seasoned board of various sizes that had been placed, only 
36 tons of timber to size could be supplied from a purchase of 200 tons 
of flitches. This was due to cracking of the flitches. The timber actu- 
ally supplied was so satisfactory as to lead to the demand for steady 
supplies of green timber, which was passed on to out side agencies. 

An attempt which was made to assess the relative ease of planing 
teak at various moisture contents led to inconclusive results. It would 
appear that, allowing for the fact that flat grain boards are more difficult 
than open grain boards, the drier the board tlio more difficult it is fo 
plane. Boards returned from Liverpool appeared to be slightly more 
difficult than local boards at the same moisture content. These Liverpool 
boards worked up darker and more oily than the fresher local boards. 

(8) Miscellaneous. 

(1) Kfforts to increase the sale of Burma timbers. — Government, after 
careful consideration, decided against the recommendation of the Burma 
Retrenchment Committee to close down the Timber Resenreh division, 
and, in doing so, enunciated the future policy of the division, which 
follows closely that described in the note reproduced in full in last year b 
report on the past and future policy of the Timber Research division. 
The main work is to be research into timber, the kilns are to research 
into seasoning problems ratlior than be concerned mainly with supply 
of seasoned timber to the workshop. Teak is to receive considerable 
attention and there should be adequate publication of results and liaison 
with teak lessees, traders and consumers in the attempt to foster extended 
sales of Burma timbers in export markets. The programme of work in 
the Timber Research division during the year was circumscribed largely 
by existing timber stocks, contracts and roramitmonls, though voice 
was given where possible to the new policy. The ensuing year will sec 
major attention being paid to problems connected with teak, in-kanyin 
{Dipterocarpus spp.) and pyinJcado {Kylia ilohbriformis) and tire market- 
ing of bulk woods. 

Considerable efforts were made to firing the merits of teak to the 
notice of the trade and the public in general. A note on the durability 
of teak with special photographs of teak buildings in Burma was propared 

n 
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and sent to the Director of Forest Products Research Laboratory, Princes 
Bisborough and to the Timber Adviser to the High Co mmissi oner for 
India, London, for the purpose of advertising teak. A note on the mar- 
keting of Burma and Indian timbers, with special reference to the great 
merits of teak in Bailway Conch construction, was published in the 
“ Statesman Various other notes on teak were issued from time to 
time to lessees and others. 

The Timber Research division made furniture and other articles out 
of teak supplied by the lessees for display at the British Industries Fair, 
1935, and a note was prepared for propaganda purposes. A sample 
consignment of teak posts for telegraph poles was sent to Calcutta. To- 
wards the close of the year, there were indications, given favourable 
prices, of more extended use of teak for telegraph poles in place of metal 
poles. There was a welcome reminder that metal has by no means all 
the say now-a-days in the enquiry received for teak “ sookets ” or feet 
for metal poles in N.-W. India. 

The work on the grading of teak squares for the India market was 
brought to a conclusion after a soricB of discussions between Mr. L. N. 
Seaman, Ofiicer-in-clinrgo, Timber Testing Section, Dehra Dun, Mr. 
C. W. Scott, Timber Advisory Officer, Army and Bailway Departments, 
the lessees and the Utilization Circle. The data, recorded by three 
Assistant Conservators of Forests on special duty, on defects and their 
relation to current grading systems amongst lessees were worked up by 
Mr. Seaman, who was thereby able to demonstrate the definite correla- 
tion between existing grades and the feasibility of a standard set of grad- 
ing rides. A set of rules was finally evolved, which is now in Dehra Dun 
awaiting publication. Thcso rules, the first of tlicir kind to be developed 
for Burma timbers, will naturally be very much under test to begin with 
and may require modification from time to time, hut a step in the right 
direction has been made that should assist materially in the further 
development of the teak market. In view of the growing competition 
from metal and other substitutes, it seems merely a matter of time before 
the standard grading system is applied to all teak and other Burma 
timbers. The teak trade and the Burma Forest Department are greatly 
indebted to Mr. Seaman for the laborious work undertaken by him in 
connection with the evolution of a satisfactory standard set of grading 
rules. 

An order for 10,000 B. G. pyinkado {Xylia dolabriformis) sleepers 
was placed through the Utilization Circle for the North Western Bailway, 
Karaohi. Tho order was divided amongst two contractors and satis- 
factorily completed. Tho bulk of these sleepers were supplied from 
the Pegu Yomas and the remainder from Moubnein. The Pegu Yoma 
sleepers were tho superior and were paid for at a somewhat higher rate. 
This order is h gratifying development of tho work done last year in the 
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placing of a test order of 1,100 special size pyinJcado sleepers for the 
North ‘Western Railway. A further large order was placed through the 
Utilization Circle after the close of the year and the indications are that 
pyinhado has found an assured place in an extensive market with every 
prospect of further development. Pyinlcado is indisputably the best 
of the untreated sleeper woods available in India and it is price only 
that controls its distribution. It is available in large quantities and 
it is in the interests of all parties concerned in Burma to keep prices 
down as far as possible in the effort to secure new, extensive markets. 

The growing popularity of yon (Anogcissus acuminata) for hammer 
handles was most marked during the year and is a direct outcome of the 
work of the Timber Research division. The situation that has now 
developed is that complaints arc received that sufficient supplies are 
not forthcoming. The two Indian railways for whom orders were 
undertaken pressed for further supplies and the orders of three other 
railways had to he turned down owing to lack of seasoning facilities. 
Proposals wero put forward soon after the close of the year by the East 
Indian Railway to purchase green yon ( Anogcissus acuminata ) from 
Burma and to season and fashion it into handles for general supply 
to any Indian Railways walling to co-operate. Should these proposals 
materialise, the w T ork of the Timber Research division on yon during 
the past 10 years and the large scale production of handles in 1932-35 
will be amply justified. The inference is clenr, that nlnrket develop- 
ment, which may necessitate large scale workshop production, is an 
integral part of timber research. Had it not been for the large scale 
production of handles by the Timber Research division, yon could 
never have attained its piesent position. It was necessary to 
demonstrate in practical manner the possibilities of the wood as in- 
ferred from service and laboratory tests before its position could he 
established. , r 

A similar state of affairs obtains with Jeyana (Carapa moluccensis) 
which was supplied to the Gramaphono Go., Calcutta. A definite demand 
has been induced for green timber on a considerable scale. It remains 
to be seen if private enterprise will take up the supply. 

Owing to the very much reduced budget of the Timber Research 
division, a number of enquiries for Burma timber, that promised new 
markets, had to be turned down. Instances are given below of orders 
that had to be turned down for lack of air-seasoned stocks : — 

Taukkyan ( Tcrminalia tomcidosa) planks (20 tons) for England. 

Ton ( Anogcissus acuminata) tool handles for three Indian Railways. 

Bimga ( Mitragyna diversifolia) (40 tons per month) for the Mills 
Stores Company. 

Thilkado ( Ocdrela toona) (30 tons) for Messrs. George Richardson & 
Son. Oftlraittn. - ’ ■» » 

h2 
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It is regrettable tliat the Timber Research division is no longer in a 
position to meet promising demands of this sort for timber that can be 
produced in bulk. 

Efforts to market in-kanyin ( Diptcrocarpvs spp.) in London did not 
materialise owing to the dullness in the demand there. Shortage of 
funds, among other reasons, precluded a trial shipment. The usual 
display of Burma timbers was made at the Arts, Crafts and Industrial 
Exhibition held at Rangoon in February 1935 and a descriptive article 
was supplied for the Exhibition Guide Book. The regulation of the 
supply of match woods to factories, referred to in last year’s report, 
was under examination during the year. 

(2) Comparative counts of “ beeholes ” made by the moth Xyleutes 
(Daomitus) cet amicus in teak from various localities. — The count of bee- 
holed teak boards from plantations was almost completed by Mr. C. 
W. Scott, when be was transferred to India. Mr. D. J. Atkinson, Forest 
Entomologist, who counted the remaining boards will be producing a 
comprehensive note on all work dono in due course. The conclusions 
set out in last year’s report have been further substantiated by the 
further work done. 

(3) Departmental Export of Burma Timbers. — Shortage of funds 
stopped all departmental export of timber other than tho teak supplied 
to the British Admiralty by tho Depot and Agoncy division. 

(4) Timber Passing. — The only major passing during the year was 
on behalf of the North Western Railway, Karachi, who placed an order 
for 10,000 B. G. pyinkado (Xylia dolabrifomis) sleepers through the 
Utilization Circle. There wore considerable rejections of sleepers offered 
at Moulmein and at certain Promo line stations. Quantities of Pegu 
Yorna sleepers were offered at Rangoon and at Yeni, on the Pyinmana 
lino ; rejections amongst these Pegu Yoma sleepers were very small. 
Forty-six teak squares under shipment to Caloutta by Messrs. Steel 
Bros., were inspected and a passing certificate issued. A consignment 
of teak shingles under shipment to Port Blair by Messrs. Tho Bombay 
Burma Trading Corporation, Ltd., were also inspected and certified. 

(5) Wood Fuel for the Burma Railways. — The scheme for supply of 
wood fuel for tho Burma Railways mentioned in paragraph 99 of last 
year’s report was accepted by Government. The Railways now furnish a 
list showing their annual fuel requirements at various stations and they 
are given a statement of possible sources of supply which is ^reproduced 
in their annual call for tenders. 

(G) Attack on Bamboo dunnage by Dinodcrus. — Experiments indicate 
the immunity from attack by Dinoderus on bamboos that have been 
soaked in water. Soaking in fresh, preferably, or in still salt water for 
about six weeks confers a reasonable immunity from attaofc, bui: soaking 



in braoldsTi running water is contra-indicated owing to attack, by teredd. 
These experiments were initiated by the Forest Entomologist, following 
the observation of slight Dinoderus attack on teak, which was clearly 
duo to defective dunnage. A detailed report is under preparation by 
the Forest Entomologist. 

(7) Enquiries and Liaison .< — Miscellaneous enquiries were answered 
ou timber, fuel, charcoal, bamboos, lac, catch, lung oil, etc. The usual 
liaison was maintamed with other specialists in Burma, and at the 
Forest Research Institute, Dobra Dun ; also with the Forest Products 
Rcsearoh Laboratory, Piinoes Risborough, England, Imperial Institute, 
London, Royal Botanic Gardens, Kcw, Timber Advisory Officer with 
the Railway Board, Delhi, and the Timber Advisor to the High Commis- 
sioner for India, London. Acknowledgments are due for help from all 
these sources. Technical Bulletins, Journals and other publications 
wore received from Britain, America, Australia, Africa, French Indo* 
China and the Philippines and elsewhere. Fossils of Burma Liplcro* 
carps — ingyinl-yaitk wore sent to Dr. II. Bancroft of the Imperial 
Forestry Institute, Oxford, for comparison with the fossils of Diptcro- 
carps from East Africa. 

The Revised Edition of Rodger's Hand-book of the Forest Products 
of Burma was sent to press for publication during the year. 

CENTRAL PROVINCES. 

I. — General Work or Administration. 

Mr. Abdus Salam, Extra Assistant Conservator of Forests, held 
charge of the Utilization Office from the beginning of the year until 
the dill January 1935, when he handed over charge to Mr. I. J. Shnrnui, 
Extra Assistant Conservator of Forests, who remained in charge for the 
rest of the year. 

Minor Forest Products. 

Lac. — Owing to adverse climatic conditions the yield cWpped down 
to about 10 per cent of that of the previous year. The total quantity 
of lac collected in 1931-35 was 1,250 nmunds compared with 2,862 
maunda in 1933-31. 

The T. N. prices continued to rise till they reached Rs. 56 per maund 
in the month of July after which they gradually declined to Rs. 35 itt 
tho close of the year. This drop in the prices is reflected in the revenue 
obtained which amounted to Rs. 20,206 as against Rs. 54,482 Inst year. 

Eusa grass, — The Rasa oil industry has been so' hard hit, by synthetic 
substitutes that the trade is now only of local importance. The present 
price is about Rs. 6 per seer compared with Rs. 16 a fcwj'ears ago. 
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Tcmlu leaves . — Dullness of ihe bidi market is primarily responsible 
for the fall in receipts fiom tlie sale of leaves. The former is attributed 
to the advent of cheap cigarettes niude in the country, which arc gradually 
gaining favour amongst all classes. 

Gum hirrya . — The demand for this product of kulu {Sterculia wens) 
it, htendily on the increase, and during the year, 59.291 cut. of it wcic 
exported to foreign markets. Tupping done by the contractors was 
found very injurious to trees and therefore in Damoli this work was 
done departmental!}* during the year. This change led to a net profit 
of about Its. 1,1500 which is 300 per cent more than the contractors 
were prepared to offer. An interesting note on the best method of 
tapping the tree was published iu the Indian Forester for March 1935. 

Kalha. —Though the slump is still continuing, leases for boiling 
halha were taken out in several divisions. The revenue obtained from 
lliis source was Its. 7,901 compared with Rs. 18,323 in the previous 
year. 

Paper pulp. — The right to collect .<nbai\ {Iscltaetuuin anyuitifdlitim) 
grass from the Jubbulpore division was leased out for Its. 575. 

Haira (fruit of J'rr.ninalia clicbula ). — The yield was small com- 
pared with the previous year and the prices continued to decline till 
Sept-ember 3934, after which they appreciated slightly as shown, below : — 


Qrtutr. 

Ppick rca sucsd. 

I . 

I March 

1 1X10. 

Hutch 

1P34. 

Ini) 

1634. 

Septem- 
ber 3 Wh 

December 

1P34. 

March 

1933. 


Us. A. T. 

R*. A. r. 

ite. 4. r. 

lie a. r. 

Hr. A. T. 

RS. A. T. 

1 . Jubbulpore . . 

1 14 0 

110 0 

l t « 

14 0 

110 

16 0 

2. Jublmlpow Xo. 1 . . 

HU 

2 0 0 | 

1 10 0 

16 0 

111 o 

110 0 

3. CrnrhcS Xo. 1 . . . 

CD 

2 36 0 

2 8 0 

SCO 

2 t. 0 j 

2 0 0 


Wood working . — Attempts to popularise the use of pit and frame 
saws were continued in the Mclghnt, Nimor turd Hoshangabad divisions. 
Over 13,000 c.ft. of sawn timber were brought to the depots for sale. 
Contractors in Botul also followed the load given by the department 
and they are now saving the standard sizes most in demand in Khnndeslr 
and Rajpotana. > 

Miscellaneous. 

{a) Suriya { Xyilia xylocarpa ). — For the first time a small order 
for this species for making keys for metal railway sleepers was received 
from the Nizam’s State Railways and the greatest enro was taken to 
supply the consignment from South Chanda. The results were very 
satisfactory and it is hoped that fnrlier orders will be placed by 
railways for this wood. 
















(b) SaHai (Boswdlia scrrata). — The Eastern Group, Sleeper Control, 
Calcutta, have beon supplied with a small quantity of salai wood from 
tlio Raipur division for testing its suitability for making coffins. 

(c) Pit props. — A small quantity of sal and leak poles was supplied 
to the collieries at Parnsia and Ballarshak. The consignment was 
considered very satisfactory and fresh orders for further supplies have 
boon received. 

(<l) Sal scanllings. — The demand for sal scantlings is steadily on 
tho increase. 

(c) Bamboos. — Departmental collection and sales of bamboos were 
extended to the Bilaspur division. Tho total revenue realised by these 
operations was its. 20,173 against Rs. G,972 in the preceding year. 

(f) Charcoal. — Conversion of wood into charcoal is steadily increasing 
in forests in the vicinity of important consuming centres, and near 
railheads. Very satisfactory conditions are reported from Nagpur- 
Wardha, Melghat, Bctul and Jloshangabad divisions. The increase 
in the use of saws by contractors and the expanding practice of making 
charcoal are indications that there has been some progress in the exploi- 
tation of coupes. 

MADRAS. 

I. — General Work or Administration. 

Tho Forest Utilization. Officer continued to organize tho sales of 
logs, sIcopcrB and Minor Forest Produce and was in charge of tho disposal 
of timber in the chief timber producing divisions whioh aro Coimbatore 
South, Kilambur and the Wynaad. 

II. — Experimental and Commercial Activities. 

(i) Timber Testing. — -Most of tho timbers due for supply for test 
under Projects I, II and VIII during 1933-34 were not actually des- 
patched until 1934-38. As tho Forest Economist, Dobra Dun, stated 
that ho had sufficient timbers on hand, no supply was arranged for 
1935-36. The results of tests made under Project VIII of some of tho 
Madras timbers despatched during tho previous years havo been pub- 
lished in the Indian Forest Records, Vol. XX, Part XIV. 

(ii) Sleeper Tests. — Joint inspection of tho following treated and 
untreated experimental sleepers was made during the year, besides 
untreated sloepors on tost lengths in flic Broad Gauge, Meter Gauge, 
and Nilgiris sections of tho South Indian Railway. 

Treated. — Cuttenia exedsa. < 

Eugenia gardnci i. 

Dipterocarpus indicus . 

Poeciloncuron indicum. 



lie 


Untreated. — Rosewood. 

Eugenia gardneri. 

Pocailoncuron indicum. 

Test lengths. — Hopca parviflora. 

Xylia xylocarpa. 

Mesuaferrea. 

Tcrminalia tomentosa. 

(iii) Matchwoods. — A supply of 1,500 c.ft. of Valeria indica was made 
to tlm Western India Match Company from Mangalore South division 
for experiment. Tho Company have hinco reported that the logs are 
unsuitable for splints, because of tlicir largo daik-colourcd core, and 
for boxes os they oto of too conrso quality. 

About 2G0 c.ft, of tho following softwoods from Ivurnool East divi- 
sion was hout to tho Western India Match Company to test their suit- 
ability for match woods ; 

Givotia rottlcrifonnis 
Slcrculia wens 
Gyrocarpm jacquini 

Theso species have been reported by tho firm to bo too brittle. Tho 
test of Oarcinia spicata from Kelloie division for match manufacture 
was dropped, as this species does not attain the minimum specified 
size, viz., not less than 3G inches in girth at the iliin end and not moro 
than 90 inches at tlm thick ond. 

Commercial aifiwfici.— Sleepers. Only 1,702 B. G. Hopca sleepers 
woro supplied to tho Chief Engineer, South Indian Railway, at Its. 6 
per sleeper during this year, as the Sleeper Pool did not accept our tender 
owing to tho lediucd competitive rates tendered by private contiactois. 
Besides 9,000 M. G. teak sleepers wero supplied to Ihc South Indian 
Railway at Itb. 3 and Its. 3-8 per sieopci valued at Its. 31,000. 

Special sized Teal- Sleepers. — Supply of 17,501 teak sleepejs (56,581 
c.ft.) valued at Its. 1,82,4.95 was made to the South Indian Railway. 
It is giatifying to nolo that a further contiaet for two years from April 
1935 has been accepted by the Railwnys. 

(i) Track sleepers. — Tho Railways Lave since aeceptod a three years 
contiaet for tlio supply of 30,000 B. G. and 17,000 M. G. sleepers of 
Hopca, Xylia and Mesrn each ycai from 1935-3G at Rs. G per B. G. 
and Rs. 2-12 per M. G. 

(ii) Boiled sleepers. — Tho report up to Ecbiuaiy 1935 on tho behaviour 
of 1,000 bolted slecpois of Hopca, Mesua md Xylia supplied to the 
M. & S. M. Railway for experiment bhows that only ‘08 per cent and 
•71 per cent of the sleepers dovolopcd splits at both ends. Tho porcentago 

' of splits at ono ond varied from 3-69 to 11*11. 



(iii) About 125 tons (6,270 c.it.) of teak wore supplied to the M. & 
S. M. Railway at Rs. 144 por ton f,o.r. Bangalore. About 80 tons 
(4,014 c.ft.) woro also suppliod to the South Indian Railway at Rs. 145-5 
per ton f.o.r. Feroko and Pollaohi. Negotiations were also made for 
tho sxipply of benleak (Lageistroemia lanceolata) to the South Indian 
Railway, and supply was effected in the following year. 

(ivi) As was already pointed out in the last year’s report, the require- 
ments of Public Works Department and Jails woro mostly in the form 
of Bcantlings and planks, which the DopaTtment tried to supply 
through tho agency of a private contractor from logs supplied by tlio 
Government. This arrangement proved to ho unworkable due to the 
contiaotor’s inability to keep up to the standard of quality required 
bv the Jails, and the Department had to confine itself to the sale 
of timber in logs. Orders from tho Public Works Department and 
Jails for about 0,580 c.ft. of teak logs valued at Rs. 14,217 were 
received and complied with. 

(v) Special orders and overseas trade . — A small quantity of Grama 
tiliaefolia was supplied ,to the Buckingham and Carnatic Mill at Rs. 1-8 
per c.ft. f.o.T. Pollachi : Samples of whito cedar and Ilopca were 
sent -to Borne firms in Bombay for special purposes. There were no 
oversea sales. 

(vi) Sandalwood. — Retail sales of sandalwood for bona fide domestic 
use and for temple use were extended to Madras city and there was a 
great demand for it. Within a short period of about 3 months Qrs. 
50-20-10 valued at Rs. 726 had bcon sold and thoro ib still a fair demand. 

(vii) Timber Market. — The market did nob show any sign of im- 
provomont ; most of tho demand was for toak, and for other bpccies 
in the descendant order of Dalbcrgia latifolia (rosewood), Termivalia 
lomcnlosa (Jam cl), Xylia xyloearpa (irul, mostly far sleepers). Lager- 
slroemia lanceolata (bontoak), Plcrocarpus marsupium (bijasal), Tcnninalia 
paniculata (lcindal), Grewia tiliaefolia (dhaman) and othor miscellaneous 
species. Tho rate for good quality teak and rosewood langod from 
about Rs. 1-8 to Rs. 3 por c.ft. and for othor miscellaneous speoics from 
Re. 0-12-0 to Re. 1-4-0 por o.ft. 

The total value of sales made by tho Forest Utilization Officer during 
tho yoar amounts to Rs. 5,47,843. 

Liaison . — Tho usual liaison with the Forest Research Institute, Debra 
Dun and tho Timber Advisor, London, was maintained. 

Minor Forest Products. , 

Nux vomica. — Tho demand for Nitx vomica was mainly for export 
purposes. About 500 candies woro Bold in April 1935 from tho Nollorc 
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division at Es. 1G-10 per candy o£ 500 lbs. and tlio rate realised was 
higher tliau the rate of Bs. 11-4 realised in the previous year. 

Tans . — The domnnd for indigenous tan barks of Cassia aurieulata 
and Cassia fistula was below normal, owing to tho large import of South 
African wattle bark at cheap rates. 


The lcsults of examination of Cassia auriculata bark from tho 
experimental plantations m tho Nolioro division wero received from tho 
Leather Kescarch Chemist, and are given below : — 



Tans. 

Non Tons. 

Insoluble 


(Calculated at 10 per cent moisture.) 

Cassia aurieulala bark — 

Fivo years old 

22-31 

0-82 

57-87 

Toar years old 

20-08 

10-58 

50-34 

Throo yours old ..... 

20-33 

9-65 

00-02 

Two years old 

10-88 

11-33 

58-60 

Ono year old ..... 

10-05 

11-50 

58-46 


Lae . 


A regular working scheme for lac operations in the Cumbum Valley, 
Madura District, was prepared by tho Assistant Forest Utilisation 
Officor, and submitted to the Conservator of Forests, and it is -under 
examination. In the meanwhile, operations on tho general lines indicated 
in the working scheme are being carried out at the Vannathiparai Lac 
Farm. The total outturn (consisting of grain lao and dust lac) obtained 
during tho year 1934-35 was 11,876 lbs. Adding to tbe above, 2,651 
lbs. 1 oz. of old stock left on 1st April 1934, the quantity available for 
disposal was 14,427 lbs. 1 oz. A total quantity of 11,541 lbs. 1 oz. was 
disposed of during 1934-35, leaving a balnnco of 2,886 lbs. on 1st April 
1935. 

The balance of 2,886 lbs. also was afterwards disposed of to the 
Superintendent of Prisons, Madras, and Messrs. K. B. Prabhu and Co., 
Caliout. 

Tho supply to the Superintendent of Prisons, Madias, was made at 
tho agreed rate of Es. 25 per maund of f.o.r. Madras ; tho average rate 
obtained by consignment sales through the Agency of Messrs. Thomas 
and Co., Calcutta, was Es. 38-5-3 per maund. Sales made by privato 
treaty were at Es. 25 and Es. 30 per maund (of 82 lbs.) ex-depot Cum- 
bum. Samples of lac dye, lao dust and stick lao wore also supplied to 
various firms. Lao operations on a very restricted scale have also been 









earned out in the Salem North division and the lac produced is mainly 
converted into shellac and wood-polish and supplied to Jails, Industrial 
Schools and various commercial firms. 

The supply of wood polish was made from the Salom North division. 
Some 220 gallons wore disposed o£ during the year, and the revenue 
realised therefrom was Rs. 907. The marketing of lac and other sub- 
sidiary products is a technical matter and has not proved too easy. 
The Assistant Forest Utilization Officer has visited Calicut, Kumbakonum, 
Tricliur and Trichinopoly in that connection. 

NORTH-WEST FRONTIER PROVINCE. 

Minor Forest Products. 

Digitalis seed, obtained from Kaslrmir, was sown in o nursery in the 
Kagan division, and the plants were subsequently put out in a blank 
in a blue pine forest, at an elevation of 7,750 feet. TIub experiment 
has been entirely successful, and has demonstrated that digitalis can 
be grown in HazaTa just as well as in Kashmir. 

The seed of a sunflower, which is now being grown as a fodder orop 
in the Punjab, was obtained from tho Punjab Agricultural Department, 
and tried experimentally at various elevations in tho Galis division. 
It has done remarkably woll at all elevations from about 2,000 to 8,000 
feet. A considerable quantity of seod has boon oollcotcd and further 
areas will be sown next year. 


PUNJAB. 

Resin tapping . — In tho Rawalpindi East division, no improvement 
in TCBin yield was obtained with the reduction of channels from 1,000 
to 800 and increase in tho frequency of refreshening from 4-6 per month. 

Lac experiments . — Lac cultivation was continued in Rawalpindi 
East division. The lac brood did not flourish on wild Zizyphus, hut 
did better on Zizyphus jujuba. 

Bhabar grass . — Record of observations in grass plots was continued 
in tho Simla division. 


UNITED PROVINCES. 

The only points of possible interest outside the province are : — 

(cc) That tho extraction of fat from the drupes of Rhus colinus sent 
from Cliakrata to Dehra Dun showed the yield of fat was 
too poor to he worth while, being only 1 per cent. 

( b ) The attempt to create a sale for bamboo tops for umbrella 
handles was dropped owing to the adverse report of tho 
Forest Economist. Tho excessive taper and thickness of 
tho nodes make the Dendrocalamus tops unsuitable. 
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APPENDIX L 

List of Provincial Forest Publications of 1934-35 {excluding the Forest 
Research Institute Publications). 

ASSAM. 

1. Flora of Assam, Vol. I, Part I, 

2. Assam Forost Records (Botany) Vol. I, Sorao now species of Assam, A. Dass. 
Indian Forester — 

Natural regeneration in Sadiya Frontior Tract, L. J. dela Nongoredo. 

Assam forests and tho recent floods, M. C. Jacob. 

Tlio Monas Game Sanotunry, Assam, C. A. R. Bhndran. 

BENGAL. 

Indian Forester — 

Tour Jottings from S. Bengal, H. G. Champion. 

Conifers of Sikkim Himalaya and adjoining conntry, 13. O. Shebbcaro. 
Distinotivo features of Bambusa tnlda and Bambusa nutans, V. S. Rao. 

Tho Artificial Rogonoration of Tropien! Evergreon Forests in South Bengal, 
II. G. Champion. 


BIHAR AND ORISSA. 

Indian Forester — 

Census in tigorland, J. W. Nialiolson. 

Poisoned Waters, J. W. Nicholson. 

Sal regeneration at Rnigada, F. 0. Osmaston. 

Denudation of Cliliota-Nagpur Plateau, L. R. Sitblmrcml. 

Mnnngomont of Private Eslato Forests in Bihar and Orissa, I,. R. Sabhnrwal. 

A formula for discovering if tho selection forest is maturo for conversion to 
uniform forest, W. D. M. Warren. 

Sabai plantation in poor quality sal forest, F. 0. Osmaston. 

BOMBAY. 

Indian Forester — 

Tho Timber Trado in tho United Kingdom, E. A. Garland. 

Branching of teak, D. S. Kaikini. 

Mothods of management in the mixed dooiduous toak bearing forests of Kanara 
E. A. Garland. 


BURMA. 

Burma Forest Bullotin No. 13 (Silvicultural Series, No. 15). 
Rough volumo tables for toak (Tectona grandis). 

Indian Forester— 

Botanical visit to Mulayit Peak, C. E. Parkinson, , , 

CoUeotion of Royalty on took timbor in Buraia by “ Jawtha ”. 
Useful Mats on forest bridges, A. J, 8. Buttomlok. 

Railway bridge built aaross tho Irrawaddy, 0, W. Seott. 

CENTRAL PROVINCES. 

Indian Forester — 

, %uUu ( Stereulia urens) wailings from Damoh, Kcsar Singh, 


/ 
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MADRAS. 

Indian Forester — 

Early stamp planting of Teak, M. V. Laurie. 

Tour Jottings in Madras, by H. G. Champion. 

PUNJAB. 

Forest Leaflet No. 14 — Road construction. 

Indian Forester — 

Soil Flora in Deodar forests and its importance, K. L. Aggarwal. 

Precocious flowering of Troo spocios, R. N. Parkor. 

A Note on Hazara Working Plan, H. L. Wright. 

A Note on Hazara Working Plan, G. R. Hcnnikar-Gotley. 

Spruco Redwood timber, Naranjan Singh. 

Erosion in Hoshiarpur Siwnliks, H. M. Glovor, 

Crcasotcd Sloepers, H. M. Glover. 

An investigation on Bajraundi Forest Soils with xoforonco to Regeneration 
of Spruco Fir, B. M. Taylor, M. L. Mehta, R. C. Hoon. 

Erosion in Eanawar, Jalmojo Singh. 

Chhanga Manga Mulberry and English ash, 0. G. Trevor. 

UNITED PROVINCES. 

U. P. Forest Leaflet No. 1 of July 1034. — Interim note on Makhdoompnr Usar 
Experiment, E. C. Mobbs. 

U. P. Forest Leaflet No. 2 of Angnst 1034. — -Preliminary notoon mulberry 
(morns alba ) with reference to its propagation in the United Provinces, 
E. 0. Mobbs. 

Indian Forester — 

Now or little known plants from Kumaon, Mukat Behari Raizada. 

Lifo in a Himalayan VaJloy, E. 0. Mobbs. 

Proteoting Naini Tnl from landslips by reclamation of denuded hills, M. A. 
Kakazai. 

Regulation of tho Selection Yiold, E. A. Smytlues. 
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APPENDIX H. 

Statement showing ranh, designation and address of Forest Officers employed 
exclusively on research tuork in (he various Provinces during the year 
1934-35. 


Serial! 
No. 1 

Nnrao. 

Designation. 

Address. 

1 

Mr. A. Das, Deputy Conser- 
vator of Forests. 

Attaohed to tho Direction 
Division on speoial duty, 
Assam, (for part of tho 
year). 

Shillong. 

2 

Mr. C. S. Purkaynstha, Extra 
Assistant Conservator of 
Forosts. 

Attaohed to tho Dirootion 
Division on Bpeoial duty, 
Assam, (for rest of tho 
year). 

Do. 

3 

Mr. C. K. Homfray, Deputy 
Conservator of Forests. 

Silviculturist, Bengal 

Darjoollng. 

4 

Mr. F. C. Osmnston, Deputy 
Conservator of Forests. 

Forost Bosearoli Officer, 
Bihar and Orissa. 

Banohi. 

G 

Mr. R. W. V. Palmer, Deputy 
Conservator of Forests. 

Silviaulturist, Burma 

Maymyo. 

C 

Mr. C. W. Soott, Deputy 
Conservator of Forosts. 

Forest Economist, Burma, 
(for pnit of tho your). 

Rangoon. 

7 

Mr. M. N. Gallant, Doputy 
Conservator of Forests. 

Forest Eoonomist, Burma, 
(for rest of tho year). 

Do. 

8 

Mr. D. J. Atkinson, Doputy 
Conservator of Forests. 

Forest Entomologist, 

Burma, (for part of tho 
year). 

Maymyo. 

0 

Mr. P. F. Garthwaito, Deputy 
Conservator of Forests. 

Forest Entomologist, 

Burma, (for roBt of tho 
year). 

Do. 

1° 

Mr. H. C. B. JoIIyo, Doputy 
Conservator of Forests. 

Silviculturist, Content Pro* 
vincos. 

Nagpur. 

11 

Mr. A. Li. Griffith, Doputy 
Conservator of Forests. 

Silviaulturist, Madras 

Ootaaamund. 

12 

Mr. Ishwar Das Mahendrn, 
Extra Assistont Conser- 
vator of Forests. 

Divisional Forest Officer, 
Silvioultnral Division, 
Punjab, (for part of tho 
your). 

Lahore. 

13 

Mr. Partap Singh, Doputy 
Conservator of Forests. 

i 

Divisional Forest Officer, 
Silvicultural Division, 

| Punjab, (for rest of tho 
year). 

Do. 

14 

i Mr. Udo Singh Madan, Extra 
Assistant Conservator of 
Forests. 

Attached to tho Silvicul- 
tural Division, Punjab, 
(for port of tho yoor). 

Do. 

1C 

Mr. Bam Saran Chopra, Extra 
Assistont Conservator of 

Attaohod to tho Silvicul- 
tural Division, Punjab, 

Do. 


Forosts. 

(for rest of tho year). 

: 

10 

Mr. E. 0. Mobhs, t Doputy 
Conservator of Forests. 

Silviculturist, United Pro- 
vinces, 

Nairn Tal. 

17 

j Mr. Sohan Singh Nogi, Extra 
! Assistant Conservator of 
i Forests. 

Assistant Silviculturist, 

United Provinocs. 

Do. 

18 

: Mr. Chandra Mohan Johri, 
Extra Assistant Conser- 
vator of Forosts. 

r 

Difto . 

Do. 
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APPENDIX HI. 

PUBLICATIONS OP THE FOREST RESEARCH INSTITUTE, 
DEHRA DUN, AVAILABLE FOR SALE. 


I. — BULLETINS (OLD SERIES). 

I’utoa 
(exclusive 
or peeking, 
postage, 
etc,), 
&3. a. r. 

*t. t'ieua tla'ltca : its natural growth end artificial propagation, with a des- 
cription of the method of tapping the tree and of the preparation of ii« 
rubber for tlio market, by K. M. Cot entry , , . , . 0 12 0 

♦0. Memorandum on Mechanical Tests ol f-omo Indian limbers, bv NY. H, 

Iiurott . • • • » • , . • . .020 

II.— LEAFLETS — {All out « /print.) 

III.— PAMPHLETS. 

*0. Koto on I’oicst Itcservation in Burma in the Intel estH of an Ehtlungend 

NYater-Suppli , by A. Itodger . . , . . . . J 0 0 

*8. Koto on tlio Collection of Statistical Bata relating to tlio principal Indian 

Species, by A. M. F. Catcin 0 10 0 

*0. Tables showing the Progress iu NVorlUng- Plans in tlio Pros luces outside 
tlio Madras and Bombay Presidencies up to 31st Bocembcr, lf)0S, by 

the same author 0 10 0 

*10. Note on Burmese Java Wood ( Aaffcttlrocmu lomeulota, J’rtsl,), by It- B. 

Troup , * . • • • • , - * .020 

*10. Koto on the Best Season for Coppico Fellings of Teal. (Ttefena gruudit), by 

it. £)* Hoto .... • • , . » ,1140 

IV.— BULLETINS (NEW SERIES). 

1. Note on Calorimetric Tests of Bomo Indian Woods by Purnn tlngh . 0 2 0 
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GaWliw. F.tH VXtI <~ FomiOti r*<m1r ottiufo* 
11 . „ M*hywt PiylHtino, by V. 2 ui«" . 
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„ lVrt II.' — AGI) tr> at Ttchnjial Terem for me in Indian 

l*t fitrt . 0 0 0 

,, Va-t III.— Stnr.i'ird, CtunrnfrciAl and 1 tetri wood Volume 
TaM'"i (1’actory V orbin'!) for Ktoir (drjcia 
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if SindM (IK) i ulrorldac (HotiSppL.). by 
X. C. CbMtirj.o Bin! IT. Bt* o ... 
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R. N. Parker end C. E. Parkinson . . 
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VII. — MANUALS. 
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flndian Foiest Utilisation, by R. S. Troup. (Second Edition) . 
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♦Surveying and Drawing Manual, by F. A. Brining and I>. N. Avnsia . 
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♦Manual on tho Air Seasoning of Indian Timbers, by S. N. Kapur . . 

VIII.— LECTURE NOTES. 
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■ Minor Forest Products of India, by H. Trotlor 

Preservation of Timber, by ,T. n, Wnrr 

■ Pulp and Paper Making, by TV. Raitfc . 1 

Timber Slrongihs and Timber Testing, by L. N. Seaman . . . . 

• Timber Seasoning, by 8. Fitzgerald and S. N. KapBr . 

■ Sawmill, Wood Workshop ana Tool Room Management, by W. Naglo 
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♦A Forest Flora of the Andaman Islands, by C. E. Parkinson .... 
♦Practical Determination of tlio Girth Increment of Trees, by R. S. Troup . 
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♦The Progress of Forest Research in India, 1032-33. — Part I. — Tho Forest 
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♦Tho Progress of Forest Research in India, 1032-33. — Part H. — Provincial 
Reports 

♦Tho Progress of Forest Rosearcli in India, 1033-34.— Part I. — Tho Forest 
Research Institute .......... 
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Pearson 
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* . No. II. — Testa of Indian Timbors in Struetnral Sizes, by L. N. 

Seaman . . 
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S. N. Kapur 
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Bourne ............ 
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♦Forest Flora of tho Chakrata, Debra Dun nnd Sohnranpnr Forest Divisions, 
U.P , by TJpcndranath Kanjilal, Third Edition, revised nnd enlarged by 

Basant Lai Gnpta . 

♦Malaria in Forest Areas, by I.t.-Col. J. A. S. Phillips .... 
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♦Thg ForaBt Besearch Instituto, Dehra Dim, Guido 
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